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The Challenge of 8mm Sound Film 


Just as paperbacks have enlarged the field of publishing, 8mm sound film, 
‘‘another milestone in the communications revolution,’’ may extend the bound- 
aries of the motion-picture industry. Some major technical and economic obstacles 
must be overcome before the potential of 8mm for home entertainment, com- 
munity service, religion, medicine, science, business and industry, government 


and education can be fully realized. 


8MM SOUND FILM, recently referred 
to by an eminent sociologist as “‘another 
milestone in the communications rev- 
olution,” may broaden the perimeter of 
the motion-picture industry much as 
paperback books have affected the field 
of publishing. If present indications 
prove true, it is predicted that by the 
year 1976 there could be — world-wide 
— 15,500,000 8mm sound projectors in 
use. Therefore, it is timely to examine 
the major technical and economic 
obstacles to be overcome before 8mm 
can be of optimum usefulness for home 
entertainment, community service, re- 
ligion, medicine, science, government, 
business and industry, and education. 

At the outset, it can safely be predicted 
that from now on the growth of the use of 
8mm sound film will greatly exceed the 
rate of increase of 16mm usage. 

Figure 1 shows the growth in the use of 
16mm sound projectors in the United 
States to an estimated total of 727,000. 

It will be recalled that the first com- 
mercial 8mm _ sound-on-film projector 
was the Movie-Sound-8, offered to the 
public by the late Lloyd Thompson and 
several of his associates of the Calvin 
Co. nearly a decade ago, back in 1952. 
The introduction within the last 24 
months of such brands of machines as the 
Cirse (now called Filma), the Elite, the 
Fairchild, the Fujica and the Kodak 
Sound 8 would indicate that the time is 
now ripe for a successful breakthrough 
in the sales of 8mm sound projectors. 

A scrutiny of the growth of the number 
of 8mm silent projectors in use in the 
United States reveals an estimated total, 
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as of the first of this year, of almost 
4,000,000 machines (Fig. 2). 

A comparison of the estimated output 
of 16mm sound projectors manufactured 
annually in the United States over the 
last seven years with the output of 8mm 
silent projectors (Fig. 3) reveals that 
sales of 8mm machines are growing at a 
far more rapid rate than in the case of 
16mm units. 

(Figures for 16mm silent projectors 
are not compared with those for the 8mm 
silent projectors because the former 
type is rapidly becoming obsolete, 
except for special purposes.) 


NUMBER 8 + AUGUST 1961 


By JOHN FLORY 


16mm Projector Sales Statistics 


It is believed that around 49,000 16mm 
sound projectors were made in the 
United States in 1960, in contrast to 
around 683,000 8mm silent units. From 
this, it may be hazarded that the sale of 
16mm sound projectors, despite a current 
bulge resulting from the National Defense 
Education Act, is soon likely to reach a 
plateau of maturity. The rate of sales 
growth (not to be confused with the 
total number of units sold) will perforce 
increase far less rapidly from now on in 
the case of 16mm sound projectors than 
will the rate of growth of a newer 
product, such as the 8mm _ sound-on- 
film projector. 

After all, the nearly ? million 16mm 
sound projector owners now in the 
United States are already sold on the 
efficacy of the film medium. If it can be 
proved that there are some major 
advantages to 8mm sound, then certainly 
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Fig. 1. Estimated number of 


16mm sound projectors in 


use in the United States as 
of January 1, 1961. 


PROJECTORS, IN THOUSANDS 


Fig. 2. Estimated number of 
8mm silent projectors in use 


in the United States as of 
January 1, 1961. 


Fig. 3. Comparison of rate of 
manufacture of 8mm silent 
projectors vs. 16mm sound 
projectors in the United 
States during the last seven 
years. 


Volume 70 


‘a 
- 
600 
Sone 
16MM_8 16 8 6 8 6 
= »| 273] 4 
1954 195519561957 1958 19591960 
581 
‘ 


it would seem that we shall not have to 
wait so many years before we have 2 
million 8mm sound projectors in use. 
This will be especially true if 4 to 5 
million amateurs can be persuaded to 
convert to 8mm sound, and if somehow 
the price and quality of the new machines 
can be made sufficiently attractive. 


The Challenges of 8mm Problems 

At this point, the industry is faced 
with a pitfall. In an effort to bring 
the price of the 8mm sound system down, 
manufacturers must not yield to the 
temptation to sacrifice quality. Poor 
quality 8mm sound projectors, striping 
and release prints could kill the medium 
before it even gets properly launched. 

This presents serious engineering and 
technical challenges. By and large, it is 
much harder to build a good 8mm sound 
projector than a 16mm _ counterpart. 
An analogy might be the fact that a 
wristwatch requires closer tolerances and 
greater skill to build than does a large, 
kitchen alarm clock. 

For a number of years, it was generally 
felt that the slow linear speed at which 
8mm film travels would make it im- 
practicable to add a soundtrack. The 
advent of improved magnetic recording 
techniques has furnished engineers with 
considerable experience in the design of 
magnetic-tape recorders. This was help- 
ful in the early stages of the development 
of an 8mm _ sound-on-film motion- 
picture projector employing a magnetic 
track. 

The paper by John A. Maurer on later 
pages of this Journal deals with the 
problems of adding sound to 8mm by 
means of the traditional, photographic- 
optical soundtrack. Likewise, develop- 
ments in 8mm have depended upon 
progress in motion-picture photographic 
emulsions. Present image quality of 
emulsions such as Eastman Color Print 
Film, Type 7383, permits multiple 
release prints of commercial acceptability 
at a price considerably below that where 
Eastman Reversal Print Film, Type 
5269, is used. Black-and-white 8mm 
prints, because of improved grain struc- 
ture, are feasible today; they were not 
at the end of World War IT. 

At this point, it may be helpful to 
review some of the advantages of 8mm 
sound film which its proponents feel it 
can eventually offer. 


Advantages of 8mm Sound 

The greatest single argument in favor 
of 8mm sound is that the small-size 8mm 
film represents what potentially could be 
great economy in film cost. Because the 
8mm (0.143 by 0.196 in.) frame is 
approximately one-quarter the size of a 
16mm frame (0.294 by 0.412 in.), it 
would appear that an 8mm film should 
cost only one-quarter the price of a 
16mm film of the same screen running 
time. This is obviously “‘par for the 
course.” 


In actual practice, there are a number 
of factors which, at least at the outset, 
make it difficult to effect such economies 
at this stage in the development of the 
medium. Here are some of the principal 
advantages often cited in favor of 8mm 
sound films: 


. economy of release prints, 

. lower-cost projectors, 

. less-bulky prints (an advantage when 

carrying, storing or shipping), 

4. smaller-sized projectors, 

5. lighter-weight release prints (an ad- 
vantage in an age of air transporta- 
tion), 

6. more portable projection equipment 
— less weight, 

7. improvement in looping performance 
(of motion pictures in connection 
with continuous-running or repetitive 
projectors) and 

8. self-threading or cartridge-load mech- 

anisms to become more feasible. 


The full potentialities of 8mm sound 
film will not come to fruition, however, 
until a wholly new 8mm system is 
perfected. This must offer the public: 

(a) quality, low-cost projectors. 

(b) quality, inexpensive release prints. 

(c) quality, low-cost methods of 
making reduction prints. 

(d) quality, low-cost methods of 
original production in 8mm for informal 
subjects, with satisfactory duplicates, in 
moderate numbers, obtainable. 

(e) new print marketing and dis- 
tribution setups. 


Optical vs. Magnetic Sound 


As any new field begins to develop, 
there are always a number of different 
paths by which progress can be made. 
It is always a problem for the pioneer to 
choose the path that seems, at the time, 
to be the most promising. 

The manufacturer who contemplates 
marketing an 8mm sound-on-film pro- 
jector must make a ‘“‘command decision” 
early in his thinking as to the relative 
merits of 8mm optical sound vs. those of 
8mm magnetic sound. At the present 
time, the fact that manufacturers of 
several makes of machines have all 
chosen to use the magnetic soundtrack 
method may have been brought about 
by the following factors: 


Optical Sound Advantages: 


1. Optical release prints inherently less 
expensive than magnetic-striped 
prints. 

2. No danger of soundtrack erasure. 


Optical Sound Disadvantages: 


1. More difficult to achieve good quality 
soundtracks. 

2. Better quality laboratory processing 
required for optical prints — finer 
tolerances. 

3. Optical projectors not primarily suited 
for those who want to show their own 


homemade motion pictures as well 
as run professionally produced prod- 
ucts. 


Magnetic Sound Advantages: 


1. Magnetic sound opens up the vast 
amateur market. 

2. Good quality magnetic sound easier 
to obtain. 

3. Soundtracks can be readily per- 
sonalized to suit a specific audience, 
and can be translated at less expense 
into a needed foreign language — 
particularly where fewer than six 
release prints are needed. 


Magnetic Sound Disadvantages: 


1. Theoretically, magnetic prints cost 
more than optical prints. 
2. Danger of accidental erasure. 


Economic Potentialities 
of the Amateur Cine Market 

In the United States, it is generally 
felt by the trade that unless a family 
has an income of at least $5,000 a year, 
it is not normally a good prospect for 
amateur cine products. At the present 
time, there are about 30,000,000 families 
with an income of $5,000 and upward 
per year. This represents 56% of the 
family purchasing units in the country. 

It is estimated that there are now 
approximately 5,300,000 amateur cine 
cameras in use in the United States 
and about 4,000,000 silent-8 projectors. 

Any appreciable penetration of the 
amateur cine market with 8mm sound 
projectors would seem to require a 
machine that permits the amateur to 
add sound to his personally made 
motion pictures. The complexities of 
optical sound recording are such that 
most leaders in the industry doubt 
whether the average amateur would be 
able to cope with the technical problems 
of recording sound through traditional, 
optical photographic methods. The 
large number of 4-in. magnetic-tape 
recorders being sold annually in the 
United States (425,000 units in 1960) 
indicates that the layman is able to 
record voice messages on tape without 
too much trouble. 

It is obvious that considerable sales 
resistance would be encountered if two 
incompatible types of sound projectors 
were needed in every home — one 
capable of magnetically recording and 
reproducing the customer’s own pictures 
and the other able to reproduce only 
professionally made films available with 
optical soundtracks. 

In the case of 16mm combination 
magnetic-optical sound projectors, it 
has been found that a dual-purpose 
machine is considerably more expensive 
than a single-purpose unit. The demands 
for the lowest-possible-cost machine in 
order to penetrate the home market 
would seem —at the present time — 
to preclude the successful introduction of 
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8mm sound projectors having a dual 
(optical as well as a magnetic) capability. 

It has been suggested that while 
magnetic projectors would satisfy the 
home market, 8mm optical units would 
be preferable for educational, industrial 
and other institutional uses. 

This is the point at which the manu- 
facturer is faced with a major policy 
decision as to the type of machine he 
will espouse. Even though it is more 
difficult to make a high-quality 8mm 
sound projector than its 16mm counter- 
part, the public — because of the hereto- 
fore lower cost of the home 8mm film 
medium —has come to expect that 
8mm machines will be priced at con- 
siderably less than 16mm equipment. 

The television industry long since 
discovered that until it could offer a 
satisfactory receiver costing the customer 
$200 or less, it was not able to generate 
mass sales. 

Thus, many leaders in the pho- 
tographic industry feel that mass sales 
of 8mm sound projectors will ultimately 
depend — if the amateur market is to 
be exploited —upon the  industry’s 
ability to turn out a satisfactory-quality 
unit in the neighborhood of $200 
or even $150. At the present time, 
this does not appear to be imminent. 

On the other hand, it would seem 
desirable to settle upon the type of 
apparatus which promises ultimately the 
largest potential sales. 

It has been said that until an American 
manufacturer can turn out upward of 
250,000 units per year of a single piece 
of apparatus as complicated as a sound 
projector, it does not pay him to auto- 
mate the manufacturing process, and 
he cannot avail himself of those econ- 
omies that derive only from mass pro- 
duction. 

Considering that 16mm sound pro- 
jectors have been on the market for 
28 years in the United States, and now 
are manufactured industry-wide at the 
rate of only 40,000 to 60,000 machines 
per year, a single manufacturer would 
have to make five times as many ma- 
chines as the entire industry is now 
turning out in order to lift the building 
of sound projectors to a truly mass- 
production basis. 

On the other hand, the U.S. pho- 
tographic industry is currently manu- 
facturing 8mm silent projectors at the 
rate of an estimated 683,000 units per 
year. 

It would seem, therefore, that some- 
how the manufacturing of 8mm sound 
projectors must be conducted on a 
scale comparable to that which now 
prevails in the case of silent units, if the 
ultimate economies are to be achieved. 

As a corollary to mass production, 
however, is the matter of mass sales. It 
is at this point that it would appear 
logical to emphasize a type of machine 
which will have universal applications in 


the amateur, as well as the professional, 
phases of the nontheatrical film field. 


Need for Low-Cost 8mm Prints 


Here we are faced with another di- 
lemma. 

It is obvious that the rate of insti- 
tutional purchases of 8mm sound pro- 
jectors will depend, to a very con- 
siderable extent, upon the availability of 
professionally produced films in the 8mm 
width. 

This ‘“‘chicken-or-the-egg”’ dilemma is 
accentuated by the fact that many 
producers of professional motion pictures 
are reluctant at this point to enter the 
8mm _ field. They hesitate to invest 
in 8mm preprint materials, an inventory 
of 8mm preview and release prints — and 
even more important—a whole new 
marketing approach, until there are 
enough 8mm sound projectors out in the 
field to provide a ready-made market. 

In other words, the 8mm sound pro- 
jector is not an isolated piece of ap- 
paratus. It is merely one important 
component of an entirely new system of 
screen communication. Until all the 
other components are properly in- 
troduced, the system will not function 
with maximum effectiveness. 

Right at the moment, the chief bottle- 
neck to wider adoption of the 8mm 
sound-film system is the difficulty of 
getting high-quality, low-cost release 
prints. 

Other papers in this group of papers 
about 8mm film indicate some of the 
problems which must be overcome to 
achieve this; they also indicate the 
rapid progress that has already been 
made. 

It is becoming apparent that those of 
us who would engage in exploring the 
potentialities of 8mm sound film must 
set our sights high. We must be willing to 
accept wholly new concepts insofar as 
the magnitude of the market is con- 
cerned. Anything less is doomed to 
failure. Ejight-millimeter sound film 
has no real merit unless a way can be 
found to deliver onto the screen a 
moving image in color, with concomitant 
sound, which is not too inferior to that 
which up until now has been delivered 
by the average 16mm sound projector. 

Furthermore, both the laboratory 
cost of release prints and the ultimate 
retail sales price must be drastically less 
than is now the case for traditional 16mm 
prints. 

At the present time, large sponsors of 
business motion pictures probably re- 
quire an average of about 100 prints of 
each of their major motion-picture 
subjects. One large distributor of spon- 
sored films feels that at least between 
400 and 500 prints are needed to secure 
national 16mm _ audience saturation 
within a period of 12 to 24 months. 

In the case of nonsponsored educa- 
tional films for the school market, a 
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total of 400 to 600 prints —over at 
least a five-year marketing period — is 
probably the number of prints required 
by the distributor of an averagely suc- 
cessful classroom motion picture. (It 
is an unusual school picture that sells 
over 2,000.) 

There are, of course, cases where 
sponsors have used as many as 5,000 
prints, and where a nearly equal number 
of prints of a nonsponsored classroom 
film have been purchased by those film 
libraries catering to the school market. 
Nonetheless, looked at as a whole, 500 
prints of a single production is a gen- 
erous average sale for the present 16mm 
nontheatrical film field in the United 
States. 

(By way of comparison, it should be 
noted that the Film Daily Yearbook for 
1957 indicated that the average number 
of prints required for a feature picture, 
made by a major company, was 300.) 

If 8mm sound film develops into the 
mass medium that its proponents predict, 
it will be necessary to think in terms of 
5,000, 10,000, 25,000, 50,000, and even 
100,000 release prints of a single pro- 
duction. 

A wholly new marketing pattern will 
have been created to produce sales of 
this magnitude. Already, some dis- 
tributors are exploring the economic 
and merchandising problems that are 
involved in creating thousands of fresh 
sales outlets for the new, narrow-gage, 
low-priced prints. Camera stores, super- 
markets, phonograph-record shops, drug- 
stores, sporting-goods houses, depart- 
ment stores and aggressive direct-mail 
compaigns are being contemplated as 
some of the avenues for achieving volume 
print sales on a scale almost comparable 
to the paperback book publishing field — 
where a minimum run of 250,000 copies 
is the usual practice. 

Obviously, production costs, when 
amortized across sales of this magnitude, 
can be reduced to a comparatively minor 
amount per individual print. Distributors 
will then demand that marketing ex- 
penses and laboratory release-print costs 
be kept to the lowest possible figure per 
unit sold, for that is where their future 
profits lie. 

The competitive pressures of such 
mass printing of 8mm sound release 
prints will inevitably bring about a 
technological revolution in motion-pic- 
ture laboratory release-printing prac- 
tices. There are indications that once a 
descending cost spiral begins to come 
into effect, the base of nontheatrical 
motion-picture film usage is destined to 
broaden at an astounding rate. 


Market Opportunities for 8mm Sound 


For example, last year American 
business and industry spent a total of 
$11.7 billions to advertise its products 
and services. Of this, the majority was 
aimed at the consumer market. The 
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represented annual purchases of $314 
billions in 1959. Figure 4 indicates the 
pattern by which purchases were made 
by various income groups in 1959 (the 
most recent year for which income 
distribution data are available). 

It will be noted that families having an 
annual income of $7,500 per year and 
up account for 53% of all the consumer 
goods and services sold in the United 
States. It is these families that are 
first likely to become owners of 8mm 
sound projectors. 

If we look at that segment of the 
population which has an annual income 
(often because of two or more wage- 
earners in a single family purchasing 
unit) of $5,000 per year and up, we 
find that this group accounts for 79% of 
all consumer purchases. This 56% of the 
families represents the most logical 
potential owners of 8mm sound pro- 
jectors. At the present time, 95% of 
them already own one or more tele- 
vision sets; 77% of them own one or 
more automobiles; 98% of them own 
radios; 98% own electric refrigerators 
(Fig. 5). 

A further analysis of American con- 
sumer advertising budgets indicates that 
they are primarily directed at Mrs. 
Housewife. She is, except for certain 
mechanical equipment and major items, 
by and large the purchasing agent for the 
American family. At the present time, 
it is extremely difficult for the sponsor of 
a business film to get his production 
seen through 16mm channels by a 
significant number of Mrs. Housewives. 

It is estimated that there are over 
1,000,000 clubs and other organized 
groups, of 50 or more members each, 
which hold regular monthly meetings 
and which theoretically are potential 
audiences for nontheatrical motion pic- 
tures. Presently, the sponsor of a business 
film finds it difficult to reach many of 
the most desirable of the women’s clubs 
unless they are closely affiliated with a 
Parent Teachers Association, a church 
or a Grange. That is because ownership 
of 16mm sound projectors is, at present, 
largely restricted to institutions. Women’s 
groups closely oriented to a school, to a 


have ready access to projection facilities. 

On the other hand, hundreds of 
thousands of other women’s groups are 
not self-equipped insofar as projectors 
are concerned. Perhaps some indication 
of future trends can be had through an 
analysis of the extent to which women’s 
clubs use 2 by 2 color slides. Apparently 
enough 2 by 2 slide projectors are owned 
by individual club members to make it 
possible for many of the clubs to include 
slides on their regular programs. They 
use a machine brought to the meeting 
from home by one of the members. 

Limited experiments conducted by the 
Boy Scouts a few years ago concerning 
the use of silent 8mm movies for Cub 
Scout activities indicated that Den 
Mothers found it relatively easy to 
supply their own machines when needed. 

Thus, it would seem logical to assume 
that if 8mm sound projector ownership 
ever reaches as high as 25% of the U.S. 
homes which can afford them, the 
sponsors of promotional films, producers 
of for-sale educational and documentary 
films and distributors of Hollywood, 
entertainment-film productions will, for 
the first time, be in a position to sell 
and to circulate their product in a vast, 
new, and highly lucrative market. The 
large number of school, television and 
entertainment film subjects which could 
be revamped and adapted for this new 
audience is a further factor pointing 
to the eventual opening up of the field. 


Vast Potential International Market 


Throughout the world there are 
many less-developed countries which 
are desperately anxious to use the sound 
motion picture for purposes of education, 
enlightenment and economic advance- 
ment. The drastically low purchasing 
power of individuals and institutions in 
many of these overseas countries has, 
up until now, prevented the maximum 
utilization of the—for them — too 
expensive 16mm medium. 

The capability of 8mm sound pro- 
jectors of handling magnetic-striped 


tracks will very definitely prove to be a 
significant factor in opening up areas of 
the world which until now have been 


guage, from using nontheatrical films 
to any great extent. 

World statistics on the nontheatrical 
film field are largely inaccurate or 
impossible to obtain. There are in- 
dications, however, that the Free World 
outside of the United States may, at the 
present time, be using almost the 
same number of 16mm sound projectors 
as are in use in the United States. In 
other words, if by the middle of this 
year there are approximately 750,000 
16mm sound units in the United States, 
the Free World’s total is probably close 
to 1,250,000 16mm sound units. 

In the case of 8mm sound projectors, 
the tablecloth arithmetic might run 
something like this: 

If there are approximately 30,000,000 
American homes having an annual 
income of $5,000 annually and up. it is 
not unreasonable to hope that one- 
quarter of these families will become the 
owners of 8mm sound projectors by the 
year 1976. This would mean that U.S. 
homes would own 7,500,000 units. 

Next, there is the nontheatrical film 
field consisting of business and industry, 
education, government, religion, civic, 
social welfare and recreation groups, etc., 
and medicine. At the present time, this is 
where most 16mm sound film is used. 

Although 16mm will continue to be 
employed for large audiences, it is 
conservative to anticipate that the 
field will also, by 1976, be using at least 
four 8mm sound projectors for every 
16mm machine now in use. Thus, the 
U.S. nontheatrical film field should 
account for an additional 3,000,000 
8mm sound projectors. 

On top of this, another 5,000,000 8mm 
sound projectors can possibly be an- 
ticipated for the rest of the Free World. 
Table I shows how this adds up. 


‘**Milestone in C ications 
Revolution”’ 

This, then, is the broad outline of 
what that very perceptive sociologist 
labeled ‘‘another milestone in the com- 
munications revolution.” It is apparent 
that not only has Man entered upon a 
Space Age; he has also embarked upon 
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an era in which the motion picture is 
launched on a growth period of stu- 
pendous proportions. Film and _ the 
moving-image are well on the way to 
overtaking the printed word as Man’s 
most popular form of recorded infor- 
mation. 

As all of us know, Man’s road to the 
stars is won only through hard work, 
increased engineering achievements, and 
at the cost of many failures along the 
way. In the same manner, there are 
many obstacles to be hurdled before 
8mm sound film becomes an unqualified 
success. 

The need is here! 

Teachers clamor for a system which 
will allow youngsters to check out film 
prints from the school library and run 
them at home in preparation for the next 
day’s classes. Great refinements in 
projector threading, reliability and screen 
brilliance are demanded daily. Church 
groups seek some satisfactory answer to 


motion pictures sufficiently economical to 
be used in graded Sunday Schools. 
Doctors and scientists are becoming 
excited, as witness the recent formation 
of the American Science Film As- 
sociation, about the motion picture as 
an everyday tool to use alongside the 
slide rule and the computer in their 
research activities. 

Business leaders faced with rising 
labor costs are desperately using audio- 
visual means to improve worker pro- 
ductivity and to expand overall com- 
pany sales and profits. Government 
leaders all over the globe are calling for 
bold new uses of the motion-picture 
medium to interpret and to disseminate 
programs and messages of official im- 
portance. 

Where is that complete college cur- 
riculum on 8mm sound film and teaching 
machines which can be airlifted to the 
jungles of Africa and Latin America, 
or to the Near East? 


Early 8mm Sound Developments 


Although increased interest and activity have been shown recently in the use of 
8mm sound films, following the introduction of several 8mm sound projectors, 
much research and development had been done in the past by those interested 
in 8mm films. This paper presents a historical résumé of the work of the late Lloyd 
Thompson and some of his early developments. Particular attention is given to 
the sound projection equipment that he introduced and to some of the film pro- 
cedures that he utilized to make release prints. 


i IS WELL KNOWN that one of the lead- 
ing pioneers in the development of the 
8mm field was the late Lloyd Thompson, 
former Vice-President of The Calvin 
Company. Even when 16mm_ was 
hardly established, Lloyd was experi- 
menting with 8mm sound. Since his 
tragic death in December, 1960, it has 
been believed that some record of these 
early developments in 8mm might be 
both important and interesting to re- 
cord. 

Before discussing the 8mm _ work 
specifically, brief mention is necessary 
of Lloyd’s technical background in 
16mm. In 1932 Lloyd Thompson joined 
forces with Forrest and Betty Calvin 
who were then operating an advertising 
company. Thus began the production 
organization and laboratory known as 
The Calvin Company. This company 
was one of the first to utilize 16mm film as 


Presented on May 9, 1961, at the Society’s 
Convention in Toronto by William D. Hedden 
(who read the paper) and Kenneth B, Curtis, 
Calvin Productions Inc., 1105 Truman Rd., 
Kansas City 6, Mo. 


(This paper was first received on April 3, 1961, 
and in final form on June 19, 1961.) 


a commercial communications medium. 
Lloyd supplied the technical and engi- 
neering force to this organization. For 
the most part, 16mm laboratory equip- 
ment was practically nonexistent. Proc- 
essing machinery, printers, sound re- 
cording equipment and laboratory pro- 
duction techniques were all designed, 
constructed and put in operation under 
his direction. An understanding of this 
background is essential to appreciate 
Lloyd’s early 8mm efforts. 

In the middle 1940’s, The Calvin Co. 
was developing a considerable amount of 
amateur home motion-picture film. By 
then 16mm was an accepted industrial 
tool; however, Lloyd was greatly im- 
pressed at the very high ratio of 8mm 
to 16mm amateur film received. He 
wondered why there could not be sound 
for 8mm also. 

In 1946 Lloyd formed the Continental 
Products Corp. to market an 8mm sound 
system that he had developed. This 
system was patterned after the Vitaphone 
System where a turntable played sound 
as a projector showed the picture. He 
synchronized the two by placing a 1000- 
cycle note on the disc running at 334 


Table I. Predicted Total Number of 
8mm Sound Projectors in Use by 1976. 


Units 


7,500,000 
3,000, 000 


10,500,000 
5,000,000 
15, 500,000 


Location 


U.S. Home Cine 
U.S. Nontheatrical 


U.S. Total: 
Overseas Free World . . 


Total 


With such a potential market in the 
offing, present engineering problems no 
longer seem quite so difficult or ex- 
pensive to solve. 

Already, educators are pointing out 
that today’s educated citizen must be 
filmicly literate too. Our children will 
discover that the mark of an Educated 
Man is not only that he can handle his 
native language in written and spoken 
forms with finesse, but that he can also 
express himself in the international lan- 
guage of the film and of the moving image. 


By WILLIAM D. HEDDEN 
and KENNETH B. CURTIS 


rpm. This tone started the projector 
which was threaded at a sync mark on 
the film. Synchronization was accom- 
plished in this manner. A description 
of this projector* was published in 
1947. The projector was designed so as 
to use a Kodascope 8-33 projector mech- 
anism. This simplified Continental’s 
manufacturing operation. (See Figs. 1-3.) 

One other interesting point about 
this first Movie-Sound-8 should 
mentioned. The projector was designed 
to operate at 16 frames/sec, as most 8mm 
work was done at that speed. Arrange- 
ments were made through Castle Films 
to release numerous film subjects for 
home consumption. 

Records were made to accompany the 
pictures. Since most of these films existed 
as 16mm 24 frames/sec sound subjects, 
some method was necessary to convert 
the pictures to 16-frames/sec prints. 
Lloyd accomplished this by building a 
skip frame printer that skipped every 
third frame. Thus a 16-frames/sec print 
could be obtained with the normal sound 
on the disc. A few critical observers could 
detect this difference when the picture 
and sound disc were projected in synchro- 
nization; however, the arrangement 
generally was quite successful and very 
good synchronization was obtained. 

The turntable operated at 78 and 
334 rpm. The 334 speed was used for the 
Castle subjects and other subjects com- 


*Lloyd Thompson, “The Movie-Sound-8- 
Projector,” Jour. SMPE, 49:463-467, Nov. 
1947. 
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mercially produced, and the 78 speed 
for home records. It is interesting to 
remember that this was three years before 
the general introduction of 334 records 
for home use. 

About a thousand of these units ulti- 
mately were sold. Some mechanical de- 
fects, such as an underpowered motor, 
were present; however, the f.rst rumors 
of magnetic striping in 1947 and 1948 
indicated that an even better method of 
8mm sound might soon be feasible. 
Magnetic sound would eliminate the 
disc and allow the amateur much more 
freedom for recording. Thus came the 
idea for the second Movie-Sound-8, 
the first 8mm magnetic sound-on-film 
projector to be introduced for sale 
(Figs. 4-6). 

The Movie-Sound-8 was quite differ- 
ent from conventional 8mm _ projectors. 
In the design it was found impossible to 
use much of the conventional 8mm silent 
projector design as it simply did not 
work for 8mm magnetic. A good illus- 
tration was the drive motor. Universal- 
type motors with brush commutators 
were convenient but created too much 
noise. High-speed fans also were too 
noisy. For this reason a low-speed, con- 
stant-speed Bodine motor with fan was 
placed on the back of the machine as 
far away as was possible. This produced 
a very quiet-running machine. 

The 1600-ft take-up reels provided 
are considered by the authors to be an 
important feature where industrial use 
is contemplated. This feature is not 
found on many current 8mm projectors. 
(The machine actually was capable 
of using 2000-ft 8mm reels if desired.) 

Much work went into the magnetic 
sound system. Existing 16mm magnetic 
sound design was not satisfactory for 
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Fig. 1. Continental Products Disc Projector with turntable and case (speaker). 


8mm, owing largely to greater sprocket 
flutter in the 8mm. Consequently, the 
Roto-Magnetic Stabilizer was invented 
and patented. This device was essentially 
a loose-loop and tight-loop system. A 
tight loop was used on the take-up side 
of the record-playback head, and a loose 
loop on the intermittent side. A unique 
flywheel and stabilizing design allowed 
the film to move quite uniformly over 
the magnetic head, producing good 
sound quality at either 24 or 16 frames/- 
sec. 

A two-channel amplifier was provided 
for recording purposes. Two signal 
sources could be mixed together, such 
as background music or sound effects 
and voice. Separate accessories also were 
available (Fig. 7). 

Many of these features are relatively 
common today, but the significant and 
interesting thing is that this was basic 
research and development in the 8mm 
projector field, and that it was under- 
taken successfully a number of years be- 
fore other similar projectors were intro- 
duced. Many of the reasons behind the 
engineering design are discussed in a 
rather basic 8mm treatise. 

Basically, the Movie-Sound-8 intro- 
duced in 1952 was quite similar to the 
8mm _ sound projectors announced in 
1960. The earlier disc projector was 
found to be a good proving ground for a 
number of features — such as 16- and 
24-frame/sec operation which was in- 
cluded on the magnetic projector. 

Stating simply that the 1952 pro- 
jector was merely “introduced” is a 
gross simplification. Magnetic sound in 


¢ Published in the PSA Technical Quarterly, 
February, 1954, and reprinted on the pages im- 
mediately following by permission of the 
Photographic Society of America. 


Fig. 2. Assembling speaker over projector 
showing portability of projector. 


Fig. 3. Diagrams for use of Continental 
Products Disc 8mm Projector: (top) 
setup of projector, turntable and ampli- 
fier, speaker and screen; (bottom) 
schematic of setup. 


Fig. 5. Movie-Sound-8, magnetic 
soundhead. 
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1950-52 was in its infancy. Recording 
onto 8mm film having a stripe 0.025 in. 
wide with the magnetic materials and 
recording heads available in 1951 
represented quite a contrast in effort to 
the same problem today. At that time, no 
commercial means for striping the 8mm 
film existed. Through numerous con- 
ferences with the Minnesota Mining 
& Mfg. Co., a magnetic laminate 
material suitable for 8mm as well as 
16mm was made available. 

Then came the means of applying 
this stripe to 8mm film. Much work was 
done with 3M in conjunction with this 
problem before 8mm _ striping was 
successfully accomplished. ‘This illus- 
trates but one of the problems that re- 
quired a solution before film could even 
be used on the 8mm magnetic pro- 
jector. 

With magnetic striping possible and 
an 8mm projector available, a new con- 
sideration was raised. The first view of 
8mm was largely for the amateur, but 
why could it not be used industrially? 
In the early 1950’s much work was done 
at The Calvin Co. in learning the best 
method to produce 8mm _ magnetic 
sound prints from existing 16mm and 


& 


35mm_ subjects. It was believed that 
industry might use a small, lightweight, 
8mm sound projector. Working with the 
Caterpillar Co., Peoria, Ill., The Calvin 
Co. converted a number of existing 
16mm _ industrial subjects into 8mm 
sound prints for a trial by the Cater- 
pillar Co. 

The first attempt at making black- 
and-white prints was the obvious method 
of making a double 8mm _ negative, 
optically reduced from 16mm, then print- 
ing by contact and slitting the prints. 
Much printer design work on this method 
was undertaken and abandoned. All 
work pointed again to the slow, step- 
reduction method as the way of obtaining 
the best 8mm quality. 

Much investigation went into labora- 
tory developments to make 8mm sound 
prints from existing 16mm or 35mm 
productions. Various 16-8 and 35-8 
step-reduction printers were constructed 
for this work. This investigation ulti- 
mately led to the development of a high- 
speed continuous 16mm to 8mm re- 
duction printer also described at this 
time.t 


t See later pages of this issue. 


Fig. 4. Movie-Sound-8 — first magnetic 8mm sound projector. 


Fig. 6. Inside of Movie-Sound-8 showing motor, one 
sound-stabilizer flywheel assembled, second sound 


flywheel on bench. 


Hedden and Curtis: 


Some interesting film problems arose 
from these 8mm _ laboratory investi- 
gations. For color, only the 5265 Koda- 
chrome Duplicating stock was available 
at the time. In order to get color dupli- 
cates, step reduction from 16mm masters 
was about the only practical method to 
follow. This was slow and the resulting 
color quality was not very good. Had 
color positive materials been available 
then, the story would have been different. 
However, owing to the poor quality and 
slow production of color prints, most 
work was done in black-and-white. 

One interesting discovery did lead 
to an important improvement in 16mm 
materials, inowever. It was soon found 
that the existing black-and-white dupe 
negative material, type 5203, did not 
have satisfactory resolution for 8mm 
work. Negatives were made with better 
success on master positive stock, type 
5365. The best results were obtained, 
however, using Panchromatic Separation 
film perforated for 8mm. This film, when 
used as a negative, required a very short 
development time. The Eastman Kodak 
Co. has since introduced a material with 
a more normal development time, but 
with these same improved photographic 
characteristics. This is the current 
Eastman Fine Grain Panchromatic Du- 
plicating Negative Film, Type 7234. 

The Movie-Sound-8 magnetic pro- 
jector was placed on the market in 1953 
and production runs were made. In all, 
approximately 1200 units were sold. 
A very few mechanical deficiencies were 
noticed in mass production; however, 
these deficiencies could have been 
corrected quite easily had there been a 
continuing market for the machine. 
Several factors can be mentioned for the 
failure of this projector to realize a large 
market. Its price at that time was 
considerably higher than those of silent 
8mm projectors, although it was well 
under the prices of 16mm sound models. 
However, the price was an obstacle. 
Also, it was found that the problems of 
advertising and marketing such a unit 
on a national scale were larger than could 
be undertaken at that time. These 


Fig. 7. Accessories for Movie-Sound-8. 
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economic problems, rather than technical 
factors, limited the sale and use of the 
magnetic Movie-Sound-8. Several of 
these Movie-Sound-8 projectors are now 
used at Calvin along with current models 
for inspection of 8mm prints. 

Shortly, it is hoped that much of the 
engineering data and other material 


concerned with Lloyd Thompson’s early 
work on 8mm sound projectors will be 
collected under a suitable arrangement 
so that they may be preserved for use by 
the industry. It would be in keeping with 
his outgoing nature that this material 
be shared with anyone needing help in 
this field. 


of 8mm motion-picture equip- 
ment have long wanted an 8mm sound- 
on-film projector. Optical type 8mm 
sound reproducers have proved im- 
practical. The magnetic type of machine 
seemed to be more promising, for several 
reasons. With a magnetic sound-on-film 
projector the user can record his own 
sound as well as play it back, and this 
seemed to be a highly desirable feature 
for amateur film users. Also old silent 
films can be given a sound accompani- 
ment after a magnetic track has been 
applied to the film. Magnetic tracks on 
8mm films, however, impose their own 
problems in sound projector design. 
The 8mm film runs at a slower linear 
speed than does 16mm or 35mm film. 
Even when projected at 24 frames/sec 
its speed is only 18 ft/min. It was con- 
sidered necessary to design a projector 
which would satisfactorily record and 
play back both at the slower silent 
film speed and at the current sound film 
speed. Such equipment would interest 
owners of old film who, by having a 
magnetic soundtrack striped on them, 
could add sound to the old films. The 
two-speed requirement complicated the 
design problem. 

Another source of trouble was in 
guiding the film. Since the magnetic 
soundtrack is placed outside the sprocket 
holes on the margin of the film it can be 
no wider than approximately 9.025 of 
an inch. The film must be guided ac- 
curately so that the magnetic track will 
always line up over the record and play- 
back head in the same position. The 
sound head could not be made wide, 


Reprinted by permission of Robert L. McIntyre, 
Editor, PSA Journal, from Photographic Science 
and Technique, PSA Technical Quarterly, Feb- 
ruary, 1954, The late Lloyd Thompsun was Ex- 
ecutive Vice-President, a co-owner and co- 
founder of The Calvin Company, Kansas City, 
Mo. This paper was adapted from a talk pre- 
sented before the Motion Picture Division at the 
PSA National Convention in New York, August 
12 to 16, 1952. 


Problems in the Design of an 8mm 


Magnetic Sound-on-Film Projector 


extending on both sides of the striping, 
because some of the magnetic coating 
might run over into the sprocket holes 
during application. This would in- 
troduce a great deal of sprocket “‘flutter” 
if a wide recording and playback head 
was used. Therefore, the recording and 
playback head was restricted 0.025 in. 

The narrow track and correspondingly 
narrow recording and playback head 
require accurate guiding of the film 
and accommodation for different widths. 
Because 8mm film is exposed in the 
camera as 16mm film and slit in half 
after processing, the accuracy of slitting 
is not always maintained as it is in the 
film factory where the unexposed 4lm 
was produced. Because of slitting in- 
accuracies and because of shrinkage, 
8mm film is not always 8mm _ wide. 
A guide system to work satisfactorily 
has to take this fact into consideration. 

Good results in magnetic recording, 
whether it be on film or tape, demand 
that the magnetic coating be in good 
contact with the recording and playback 
head. Film is rather stiff compared to 
cellophane tape, which is used for 
magnetic recording on most 4-in. 
magnetic tape recorders. For that 
reason, it is a little more difficult to 
keep film in good contact with the head. 
Also different rolls of film will have 
different amounts of curl in them, 
so that a contact device must maintain 
contact even though there is a varying 
amount of curl in the film itself. Of 
course, if the film is damaged or there is 
too much curl in it, it may be impossible 
to get contact, but such films are in the 
minority. 

The problem of flutter is very bad in 
8mm film because the magnetic striping 
is placed along the outside edge of the 
sprocket holes. When the sprocket holes 
are punched in the film, there is nat- 
urally a deformation of the film at that 
point. If the usual method of putting the 
film around the sound drum is used on 
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In closing, the authors of this paper 
wish to acknowledge the honor and 
privilege they enjoyed working with 
Lloyd Thompson. His work in this 8mm 
field ably illustrates his professional 
ability, pioneering spirit and personal 
integrity. 


A REPRINT 


By LLOYD THOMPSON 


an8mm magnetic film projector, sprocket 
hole flutter will be introduced in the 
recording and playback mechanism. A 
sound system has been developed to 
overcome the difficulties just mentioned. 
This system, described in a pending U.S. 
Patent, is called the Roto-Magnetic 
Stabilizer. It utilizes a principle which is 
called a combination of tight loop and 
loose loop system. 

The loose loop system, used on early 
16mm sound projectors and some modern 
ones, is capable of excellent sound 
results. One disadvantage of such a 
system, however, is a tendency to produce 
“‘wows”’ in the mechanism or in and out 
of focus with the light beam if the film has 
excessive curl. This difficulty was largely 
overcome by changing to what is known 
as the tight loop system that is widely 
used on sound projectors today. For 
35mm and 16mm films the tight loop 
system seems to work quite satisfactorily, 
but when it is tried with 8mm film 
it gives difficulty. It has a tendency to 
damage the sprocket holes rather easily 
and, because of the closeness of the 
sprocket holes, it makes such a machine 
rather difficult to design so that it can be 
threaded properly. 

The dual flywheel system of recording 
and playback is a tight loop system 
that gives very good results with 35mm 
and 16mm films but when used with 
8mm film it seems to have certain dis- 
advantages. 

For those reasons, the Roto-Magnetic 
Stabilizer was designed to use the tight 
loop system only on the take-up side 
of the record and playback head. 
Between the intermittent and the record 
playback head the loose loop system is 
used. Such a system makes the projector 
easy to thread, it is easy on the film 
being handled, and it is comparatively 
simple to build. As shown in Figure 1 
[see Fig. 5 in the preceding paper in 
this Journal], two drums are used as in 
the double flywheel arrangement. How- 
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ever, on the Roto-Magnetic Stabilizer 
the double flywheels are used in a 
different manner. On the drum next to 
the take-up sprocket is mounted a 
rather large flywheel which floats on the 
shaft. It was necessary to use this rather 
large flywheel in order to get good film 
motion at the slow speed at which 8mm 
travels. It floats on the shaft to avoid 
injuring the film when the mechanism 
first starts. On the back of the other 
drum is a rather small flywheel. This 
tends to hold the film tight between the 
two drums as it goes over the record 
and playback heads. 

The drum containing the large fly- 
wheel has been made with an edge 
guide and has been tapered slightly in 
manufacture so that the film has a 
tendency to run to the outside edge and 
against the guide on the edge of the 
drum. This means that the outside edge 
of the film containing the sound stripe 
is always in line with the record and 
playback head and this is done auto- 
matically whether the 8mm film has 
been slit oversize or undersize. 

The other sound drum is covered with 
a rubber tire which has a tendency to 
grip the film so that the film is always 
held back at a uniform tension as it 
passes over the record and playback 
head. The intermittent motion is filtered 
out just before the film reaches this 
drum so that by the time it reaches the 
record and playback head there is no 
trace of the intermittent motion left in 
the film. Contact on the record and play- 
back head and on the erase head is 
maintained with small rollers. 

In building an 8mm _ sound-on-film 
projector, it was impossible to adopt very 


much of the conventional 8mm silent 
projector design. For example, most 
silent projectors have a universal type of 
motor with a brush-type commutator. 
Such a motor can be quite small and it 
also can be placed quite close to the 
rest of the operating mechanism on the 
projector. In an 8mm sound projector, 
it is impossible to do this because there 
is so much noise created by a brush- 
type motor or a governor-type motor. 
It is much simpler to use a motor without 
brushes than it is to try to get the noise 
out. Even so, the motor is likely to 
cause electrical disturbances and for 
that reason it is a good idea to get the 
motor as far away from the recording 
head as possible. A Bodine constant- 
speed motor was selected and placed on 
the back of the machine as far away as 
possible from the sound head. Con- 
ventional projectors have always used 
high-speed motors because they are 
cheaper and also because the higher 
speed gave them more air for cooling 
purposes, which was needed with large 
lamps. While high-speed motors are 
satisfactory from this standpoint, they 
are more noisy than slow-speed motors 
and a high-speed fan is rather noisy in 
operation. A slow-speed motor was 
selected, therefore, and a slow-speed fan 
to deliver a volume of air to cool lamps 
up to 750 watts, without noise from 
either the motor or the fan. In storing the 
projector, the reel arms are taken from 
the machine and placed in the lid of the 
case, which also contains the speaker 
and microphone, so that the whole 
unit fits into one case [see Fig. 4 in the 
preceding paper in this Journal]. The 


weight of the machine is approximately 
35 lb. 

The machine comes with a_ two- 
channel amplifier for recording purposes. 
It is possible, therefore, to record 
from a microphone and from another 
source of sound such as a turntable at the 
same time. The two signal sources can be 
mixed together so that there is back- 
ground music or sound effects behind 
voice, and the level of the voice and the 
music are independently controlled. A 
headphone jack is provided so that the 
mix can be monitored at the time of 
recording. A separate mixer with several 
channels is available as an accessory. 

The volume is indicated by a small 
neon lamp, Figure 3 [a large view of the 
control panel, not reprinted]. An erase 
head has been built into the record and 
playback head so that any old signal is 
automatically erased just before the new 
signal is recorded, when the amplifier 
is in record position. A mechanical 
safety lock is built into the control 
switch so that it is not possible to 
accidentally erase previously recorded 
sound, 

In order to record sound-on-film, it is 
only necessary to place a magnetically 
striped film in the projector and put the 
control switch on record position, adjust 
the volume for recording, and proceed 
to record. After the recording is done, 
the film is rewound, it is rethreaded 
into the projector and projects a sound 
picture. If, for any reason, the recording 
is not satisfactory, a new recording can 
be immediately made and the old track 
will be erased as the new one is being 
recorded. 


Thompson: 
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Compact Rear-Screen Projector for 


8mm Films With Magnetic Sound Stripe 


There are properties of 8mm magnetic film which permit exceptional life as well 
as initial economy in adaptation. Equipment advantages in comparison to pre- 
viously existing machines are presented. Results of life test runs are presented 
as well as results of other tests. Various applications of 8mm equipment are de- 


scribed in detail. 


Pleas in history has the demand for 
improvement in transmission of ideas and 
techniques been so urgent. Whether the 
field be education, foreign affairs or mer- 
chandising, continual challenge is found 
in'the search for stream-lined methods 
for communication of increasingly com- 
plex information. To date, no medium 
can approach the universal impact of 
the sound motion picture in gaining at- 
tention and ensuring acceptance. Re- 
gardless of age, sex or background, the 
understanding and retention of presented 
information far exceeds results obtained 
by any other pre-programmed method. 

A new and perhaps revolutionary 
motion-picture tool is now coming of age 
in the development of 8mm magnetic 
sound film. Its flexibility and economy 
seem to offer a timely answer to the cur- 
rent need for modernized audio-visual 
systems. Introduced on the American 
scene slightly more than a year ago, it 
immediately resulted in activity which 
gave indication of its promise. 

Film recorded with Cinephonic 8mm 
sound cameras (Fig. 1) has been ac- 
cepted as evidence in Federal Court and 
cited in a formal decision as a predomi- 
nant influence in making an award. An 
intriguing point is that 8mm size and 
simplicity permitted candid camera 
techniques in picture taking as well as 
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Fig. 1. Fairchild Cinephonic 8mm sound 
camera. 
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ease in later courtroom use of the sourd 
projector (Fig. 2). 

Highway officials and public utility 
groups have used the same combination 
of equipment for on-the-spot coverage 
of accidents. In subsequent safety cam- 
paigns, spontaneous commentary by 
observers and participants were dra- 
matic high spots in presentations of re- 
corded mishaps. 

High schools and charm schools, pre- 
cision industries and amusement indus- 
tries have found equally advantageous 
the permanent recording of activities on 
8mm magnetic sound film. In some cases 
the aim is self-evaluation, in others, the 
transmission of the “‘first-hand” type of 
information to separated groups. In 
each situation, flexibility and economy 
have been primary factors in the decision 
to utilize this tool. 

While this type of usage was signifi- 
cant and expanding, it was evident that 
the potential for almost universal ap- 
plication of 8mm magnetic films could 
not be fully realized until a viewing 
unit was designed specifically for audio- 
visual use. 


By R. G. HENNESSEY 


Development has now been success- 
fully concluded. Production engineered 
equipment can be presented. The pro- 
gram through which it evolved can now 
be reviewed. 


Equipment Design Considerations 


The design criteria set for this equip- 
ment aimed at significant reductions in 
size, weight, complexity and cost in com- 
parison to any existing equipment. In 
mind was a tool to assist communication 
in teaching, training and selling. Speci- 
fically, the tool was to be a lightweight, 
rear-screen, 8mm sound projector. The 
basic criteria for it were: 

(1) operational simplicity, 

(2) minimize size, weight and cost, and 

(3) maximum durability — life and 
handling. 

In satisfying item 1, all associated 
components, such as speaker, screen and 
line cord, were to be self-contained. To 
permit repeated showings without re- 
wind or rethreading, a continuous maga- 
zine was considered essential. 

In regard to item 2, size on the order 
of a small portable typewriter and a 
target weight of 15 lb were felt to be 
satisfactory. Cost, even in single-unit 
quantity, it was felt, should be well un- 
der $400. 

Item 3 made mandatory the develop- 
ment of a completely transistorized 
amplifier with an output of about 3 w 
and the design of a mechanism andffilm- 


Fig. 2. Fairchild Cinephonic 8mm sound projector. 
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Fig. 3. Successive audio-visual projector prototypes. 


path components to provide heavy- 
duty advantages without weight penal- 
ties. 

In addition to advantages intended for 
the user, it was realized that audience 
consideration demanded a very low level 
of machine noise and good screen bright- 
ness. 

Film Capabilities 
Because we recognized that our “ulti- 
mate weapon” would be influenced in 
its successful application by the charac- 
teristics of its ammunition, our early in- 
vestigation was searching and thorough 
in this direction. We were soon satisfied 
that the cost of 8mm reduction prints, 
magnetic striped and sound printed, 
would show a saving of 25 to 35% over 
16mm. We also felt that an improvement 
in life would be likely. 

A program of testing was begun using 
different types of 8mm films and mag- 
netic stripes. Results indicated dura- 
bility far in excess of anticipation. The 
linear speed of 8mm film is only half that 
of 16mm when projected at the same 
frame rate, and because of shorter pull- 
down and narrower width the accelera- 


Fig. 5. The projector in operating position. 


tion stresses are greatly reduced. When 
the film is stored in a continuous loop coil, 
the area of surface contact is low and ten- 
sion loads decrease correspondingly. 
Additionally, the narrower film has su- 
perior ability to resist perforation dam- 
age because of mishandling. 

The conclusion, based on exhaustive 
tests under full operating conditions, 
was that 8mm _ sound-striped film is 
capable of repeated and continuous pro- 
jection for well over 1000 showings. This 
of course assumes a path and claw de- 
sign which eliminates small radii and 
unnecessarily high accelerations. Heat 
is also a factor to be kept within reason- 
able limits to avoid premature film aging 
and embrittlement. 

The magnetic stripe, either dispersion 
or laminate, imposed no limitation on 
life, the fact being that it exceeded the 
emulsion in endurance. Indeed, it may 
be said to protect the emulsion, especially 
in the endless coil where it tends to pre- 
vent intimate surface contact. The raised 
stripe affords a bearing surface which 
reduces film pullout tension while sup- 
porting pressures normal to the film sur- 
faces. 


Fig. 4. Final Fairchild Audio-Visual 
Projector. 


Projection Equipment 

The line of equipment which resulted 
from our development program is unique 
and meets the criteria originally stated. 
Lightweight and_ self-contained, it is 
capable of continuous showing of maga- 
zine-loaded 8mm magnetic sound film in 
lengths up to 400 ft. This exceeds 20 min 
in single running time. 

Figure 3 shows, left to right, successive 
prototypes of the equipment. The rela- 
tive size can be judged by comparison 
and by reference to the scale included 
in the illustration. Weights ranged from 
20 lb for the unit on the left to 15 lb for 
the final unit on the right. The maximum 
dimensions of the last unit are 12 in. high, 
12 in. wide and 8? in. deep to contain 
the projector, amplifier, magazine, 
screen, speaker and controls. 

Another view of this final model (Fig. 
4) shows the side which provides the ac- 
cess door for loading and service. 

In operating mode (Fig. 5), the 
side opposite the service door hinges to a 
horizontal position. A projection screen, 
equipped with side wings, folds down 
from the front edge of this horizontally 
locked door. Visible in the illustration is 


Fig. 6. Audio-visual mechanism and lamp side. 
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Fig. 7. The projector magazines, 200- and 
400-ft capacity. 


a control section, recessed at the body 
grille. Here a single knob provides on- 
off and volume control for the system. 
Additionally, a jack is provided for op- 
tional use of a headset or an external 
speaker. Symmetrically opposite on the 
grille and not shown in this illustration 
is an additional recess and a reel-up 
line cord for a-c supply. 

Figure 6 shows the mechanism and 
lamp side of this same model with maga- 
zine in place and film loop withdrawn 
for threading. Several design points are 
evident in this view. The simple path as- 
sures minimum film wear and ease in 
loading. Large diameters in rollers and 
sprocket eliminate small radii in the 
film-handling path, thus reducing stress 
concentrations, especially at perfora- 
tion corners in brittle films. The mirror 
housing (to right of lens) is a snap-out 
unit and permits easy access to lens and 


aperture for cleaning. This quick re- 
moval feature also provides for adapta- 
tion to straight front-screen projection 
by replacement with a_ two-mirror, 
snap-on accessory. When this is used, the 
picture throw is parallel with the lens 
axis, as with conventional projectors. 

To permit continuous showing, or suc- 
cessive operations without having to 
rewind or rethread, modified tape maga- 
zines provide film exit from a center coil 
and take-up on the outside coil. Figure 7 
shows both 200- and 400-ft capacity 
magazines. In storage, the loose thread- 
ing loop is withdrawn into the magazine 
cavity for protection by spinning the 
magazine turntable with the loop free. 
When threading, this loop is again 
pulled out to the necessary length. No 
drive for these magazines is employed. 
Properly modified, the film tension 
on the feed side is quite low, and yet 
serves to rotate the turntable and stored 
coil so as to accomplish take-up. 


Conclusion 


The simplicity of the final design is its 
most apparent feature. This simple de- 
sign took considerable effort and a 
much longer time than other more com- 
plicated designs, now discarded. The 
effort to avoid straying from the single- 
purpose machine was constant. Expand- 
ing functions invariably introduced com- 
plexity. 

In the case of the amplifier, advantage 
was taken of special-purpose silicon 
transistors developed by Fairchild’s Semi 
Conductor Div. for end uses far more 
demanding than in the audio-visual pro- 
jector. 

Weight and space problems were 
initially posed by transformers. In this 
final unit there is not a single transformer 
as such. Windings added to the motor 
iron provide all the a-c stepdown volt- 
ages needed and even the amplifier, 
though push-pull, requires no output 
transformer. 

In reducing claw noise below the 
conventional minimum, advantage was 
taken of the unidirectional advance 
which is the only requirement in this 
particular machine. 

In general, then, we have idealized 
this design by keeping its specific end 
use in mind in preference to modifying 
already existing equipment originally 


intended for general purpose use. The 
corresponding benefits in durability, 
weight, size and cost have been gratify- 
ing. 

Discussion 

Harry Sombor (General Electric Co., Syracuse, 
N.Y.): What sort of frequency response did you 
get in the combined system of recording and 
reproduction? 

Mr. Hennessey: There is no difficulty in going 
out to 7000 cps, and there is no difficulty in 
obtaining a signal-to-noise ratio of 45 db. I 
should qualify that by saying “at 24.” Sixteen, of 
course, is a mythical number these days; 18 is the 
figure. It wil] be somewhat less than 7000 cps, 
not too much I think. I ran a demonstration at 
18 for the SMPTE group in New York and I 
think, by ear, it was quite good. The investiga- 
tion that we do is a serious effort — it takes a 
lot of time. We speak in terms of 2000-hr life, 
which in 24-hr days requires some time to run 
tests. On the sound side all work has been at 24 
because this is definitely the standard and the 
numbers I gave you were at 24 frames/sec. 

Mr. Sombor: What sort of film stocks have been 
successfully prestriped? 

Mr. Hennessey: We have simply gone to any 
number of labs and received a beautiful job on 
picture and sound as well, it being reduction 
from 16mm to 8mm, of course. 

Gary Kaess (Keystone Camera Co., Boston, Mass.) : 
What lamp were you using in your projector? 

Mr. Hennessey: We are using, throughout the 
projector, wherever possible, low voltages. Now, 
this ties to the awareness that in the educational 
field, low voltages are a nice point. It is a low- 
voltage lamp, the amplifier is a low-voltage 
amplifier; there are no voltages that are exposed 
that are higher than in an electric train set. 

Mr. Kaess: You’re not using the same Sylvania 
you are using in your regular machine, are you? 

Mr. Hennessey: Oh no. 

Mr. Kaess: What's the life on the head? You 
say 500 hr on the total machine. What do you 
expect out of the heads themselves? 

Mr. Hennessey: Well certainly have to ap- 
proach that with the head as well, and tests 
indicate that this is accomplishable. 

George Lewin (Army Pictorial Center, Long Island 
City, N.Y.): With the large sprocket you men- 
tioned, do you anticipate any problems with film 
after it has shrunk? 

Mr. Hennessey; No. The number of teeth 
engaged on that sprocket is pretty conventional. 
We have a large sprocket mainly to avoid taking 
the film through radii or around radii that are 
small. We are trying to keep the path so that 
it’s relatively gentle, so that the curvatures are 


‘large. It’s not a matter of getting more teeth on 


the sprocket. 

Mr. Lewin: Would you care to give us any 
estimate of the flutter that you achieve in this 
machine? 

Mr. Hennessey: 1% peak to peak. 

Fred Aufhauser (Vicom, Inc., Rochester, N.Y.): 
What size screen are you using? 

Mr. Hennessey: It’s nominally an 8} X 11, 
probably closer to 8} X 10}. Actually that 
screen size is pretty much what sets the package 
size, 
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An Educator Looks at 


8mm Sound Film 


The development of 8mm sound film suggests important advances for film in 
education, including increased use resulting from decentralization of film libraries, 
increased use of film by small groups and individual learners, expanded lists of 
titles, new uses in research and exploitation of local production possibilities. 
Many of these advances are critically dependent, however, on the availability of 
vastly simpler, lighter and cheaper projectors and viewers, and on improvements 


in 8mm sound cameras. 


A: THE MOMENT 8mm sound motion 
pictures are almost unknown in educa- 
tion. Even audio-visual directors who 
make a point of being informed have had 
little opportunity to learn of the new 
medium. Before long, however, we are 
likely to recognize 8mm sound film as a 
significant advance in audio-visual edu- 
cation. If the economic problems can be 
resolved favorably, as I think they can be, 
8mm sound film may help remake the 
uses of film in education so thoroughly 
that our present patterns will be mere 
memories in a generation. This rather 
optimistic estimate is not shared by all 
observers of the educational film field, 
of course. For that reason it needs ex- 
amination. 

What can 8mm sound film offer over 
16mm film, the educational stand-by for 
twenty-five years? Two things: increased 
economy and increased convenience. On 
these two advantages new systems of film 
utilization can be postulated. The two 
factors of economy and convenience are 
closely interrelated, but the cost problem 
is likely to be uppermost in the thinking 
of those people in education who must 
make the decisions. 

Print costs will be a critical matter in 
the success or failure of 8mm sound film 
in education, and it is quite clear that 
low print cost depends on a market much 
larger than the one we now have for 
educational films. Production costs of 
motion pictures will be no cheaper 
merely because the size in which they 
are eventually released is smaller. If, 
then, we continue to market our educa- 
tional films in tiny quantities, where a 
total sale of 500 is considered respectable, 
the reduced cost of film stock is not going 
to be a very important factor in lowering 
sale prices significantly. But if interest 
in 8mm films is created by somewhat re- 
duced costs, and particularly by radical 
new approaches to projection equipment, 
we should see emerging, slowly, an ex- 
panded market which could take advan- 
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tage of the quantity printing processes 
that are being developed in the labora- 
tories, the unit cost of processing and 
selling film would be reduced, and a 
favorable downward price spiral would 
have been started. It is quite apparent 
that if print sales numbered in the 
thousands rather than the hundreds 
prices of release prints would be lowered 
dramatically. 

What could happen in education, 
given reduced costs of prints? A very im- 
portant thing: educational film libraries 
might decentralize, moving prints closer 
to the point of utilization, thus making 
them more accessible to teachers and 
students at the right moment. Today 
most of the schools in the. United States 
do not have films located permanently 
in their own buildings. Films are either 
rented from nearby film centers, or they 
are held in central audio-visual libraries 
which are maintained by the community. 
The teacher who wants to use a film, 
then, must plan well in advance; a re- 
quest must be processed; the film has to 
be delivered and returned; and the film 
must be used when it arvives, whether 
that is actually the most opportune time 
or not. It is seldom available for a second 
showing later and almost never is the 
student able to study it alone outside of 
the group showing. This is a troublesome, 
inefficient and expensive process, and 
it undoubtedly cuts down on effective 
film utilization. 

Given cheaper print costs (and the re- 
duced storage problem implied in 8mm 
sound film), communities would be 
tempted to begin decentralizing their 
libraries, putting at least the most fre- 
quently used prints in individual schools. 
Some schools could afford to take de- 
centralization a step further and deposit 
certain films in school departments, or 
even in individual classrooms. Is it a 
dream to imagine that one day every 
school library will have hundreds, even 
thousands of motion pictures accessible 
to its teachers and students? 

As I shall note later, the likelihood of 
saturating a school system with films 
would be materially increased if we had 
profound advances in projector design 
such that teachers and students could 


By LOUIS FORSDALE 


use films at a moment’s notice with a 
minimum of difficulty and timidity. 
Quality 

However inexpensive 8mm sound mo- 
tion pictures might be, we dare not 
think of moving from 16mm to 8mm if 
sound quality and picture quality of the 
latter are not good, and this is a matter 
which deeply concerns many educators. 
Indeed, if the cost of prints and equip- 
ment is low enough, the only serious 
question which can be raised about 8mm 
sound film in the long run is: How good 
is it? 

The quality problem is a difficult one 
to assess because it involves so many sub- 
jective judgments, so many assumptions 
based on prior experience, and because 
we are in such an early stage of the art. 

After extensive study, judging sub- 
jectively, my colleagues and I conclude 
that when the magnetic soundtracks are 
properly handled their adequacy for 
most educational purposes is beyond 
question. They are not always properly 
handled, of course, but this is no fault 
of the medium. I assume, too, that if a 
switch were made to photographic tracks, 
the loss, if any, would not be excessive 
or a shift would not be countenanced by 
the industry. 

The picture presents a more difficult 
quality problem. I have seen many 
hundreds of feet of 8mm sound film, both 
commercially available titles and our own 
locally produced footage. Picture quality 
varies widely. The best prints I have 
seen — perhaps ones which were given 
kid glove treatment in the laboratories — 
were almost universally received by 
audiences of teachers as being “‘as good 
as 16mm,” when shown off a four-foot 
screen under optimum viewing condi- 
tions. Too frequently, however, my col- 
leagues and I find ourselves fiddling 
with the projector lens in a futile effort 
to improve focus, and we nearly always 
yearn for more light than there is on the 
screen. I assume that engineers are quite 
aware of these problems, however, and 
that improved emulsions, printing 
processes, screens, projection light sources 
and lenses will soon alleviate the problem. 


Projector Design 


A much more critical problem is that 
of projector design, for this is at the heart 
of the convenience problem. Educational 
film, whether in 16mm or 8mm, will 
never achieve its potential until we have 
inexpensive and simply operated pro- 
jectors. For the average teacher, a 
motion-picture projector is a formidable 
instrument. To use it involves special 
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training, and loss of facility apparently 
occurs very rapidly. Many schools have 
crews of student projectionists, but this 
is, at best, an awkard way to handle the 
problem because it involves too much pre- 
planning, too much confusion, and, in- 
cidentally, too much lost time for those 
students who operate the machines. 

We should work toward projection sys- 
tems which will permit everybody in the 
educational enterprise to use film, in- 
cluding a six-year-old child. This is an 
important point because one of the most 
productive directions in which film 
utilization can go is toward the use of 
film by individual students, even first 
graders, as they now use books. There is 
nothing inherent in film which makes it a 
group medium except cost of prints and 
projectors and complexity of projection 
equipment. 

I have talked enough with engineers 
to believe that the challenge of manu- 
facturing vastly simplified, inexpensive 
film viewing equipment can be met if 
there is a market to support the effort, 
and 8mm sound film should bring with 
it a market large enough to encourage 
many new approaches to projector de- 
sign. The educational market alone 
probably will not be large for some time, 
but a vast amateur and business market 
looks probable, and we educators will be 
glad to use equipment which has been 
made possible by other markets. 

I believe that the optimum solution is 
a true cartridge-loading projector, but 
if the cost and technical problems in- 
herent in that approach are insurmount- 
able, we should at least have foolproof 
self-threading or slot-loading equipment, 
hopefully at prices equal to or below 
those of classroom tape recorders. 

Whatever the design solution might be, 

there are three results which clearly 
could flow from foolproof, inexpensive 
projection equipment. First, and perhaps 
most important in terms of educational 
theory, students themselves could use 
film as a learning resource, freeing film 
for the first time from the tyranny of 
group viewing. One can envision small, 
cartridge-loading, rear-screen projectors 
located for student use in classrooms, 
libraries and homes. Second, teachers un- 
doubtedly would use motion pictures 
more frequently, and to better advantage, 
with regular class groups. Third, an op- 
portunity would be opened for develop- 
ing a new kind of educational film — a 
short film which makes one or two points 
with a minimum of introduction and 
exposition. Such materials would be an 
important asset in education, but they 
are impractical at the moment — it 
would take more than the showing time 
of such a film to set up projector and 
screen and thread the film. 


Local Production 


In the years ahead teachers and stu- 
dents will probably make many more 


films locally because of the low cost of 
8mm film and the relative simplicity of 
operation and low cost of 8mm cameras. 
Our study at Teachers College suggests 
that these subprofessional films might be 
of several kinds. Ski// films would be use- 
ful to show students (who might study 
them repeatedly on simple projectors) 
how to operate a lathe, a sewing 
machine, a pottery kiln and the like. 
Films to record and permit study of 
performance could give students a chance 
to see themselves in action as athletes, 
student teachers, actors, psychological 
counselors-in-training, etc. Simple short 
concept films might be made to illuminate 
ideas from all areas of the curriculum. 
Research uses of locally produced 8mm 
sound film, particularly at the college 
level, are promising. There are many 
problems in the physical and behaviorial 
sciences, for example, which cannot be 
studied adequately as they pass by. 
A psychologist who is studying, say, 
nonverbal communication, would find 
invaluable a film record which he could 
analyze repeatedly. Probably 8mm sound 
films will bring about an increase in the 
use of film as a creative medium, with stu- 
dents making films for the same reasons 
that they are given opportunities to 
write, paint, create music or participate 
in dramatics. It is likely that 8mm sound 
will be used increasingly in planning for 
16mm film production. Errors in conception 
and execution can be discovered inex- 
pensively on 8mm _ before committing 
oneself to 16mm or 35mm. Finally, 
records of events, visiting speakers, dem- 
onstrations, and so forth, can be kept 
fairly economically on 8mm sound film. 


Camera Design 


Local production depends in consider- 
able measure on the kinds of cameras 
which are available. Fortunately, be- 
cause of the huge amateur market, there 
are a great many silent cameras to choose 
from. At the moment, however, Fair- 
child offers the only 8mm sound-on-film 
camera; clearly, dificrent types of cam- 
eras are needed. 

It is apparent even at this early stage 
that we need 8mm sound-on-film cameras 
with huge film capacity for making un- 
interrupted records, and for research 
purposes. For our local purposes at 
Teachers College we are attempting to 
rig a 400-ft Mitchell external magazine 
on a Fairchild Cinephonic 8mm sound 
camera to get the extended time which 
many of our research people want. 
So far we have been unsuccessful, but 
even if it worked, this solution would 
obviously be an expedient one at best. 


When ‘Vill 8mm Sound Be Important 
in Education? 


Education is essentially a conservative 
institution. It is also comparatively 
poor, with some notable exceptions. For 
these reasons, I suspect it will take longer 


for 8mm sound to become important in 
education than it will in business and 
industry, and, perhaps, in the home. 
Quite aside from our present general 
state of ignorance about the implications 
of 8mm sound for education, our 
economic commitment to 16mm is great. 
Many schools are probably going to 
choose to wear out 16mm equipment and 
16mm prints before they think about 
moving to 8mm. This is not true, of 
course, in those educational settings 
where there is no present commitment 
to 16mm — overseas in some of the 
“‘emerging”’ nations, for example. There, 
8mm sound might be adopted very 
rapidly. 

Even in the domestic market the use 
of 8mm sound could grow very rapidly 
if we thought of it as a top-to-bottom 
new opportunity for the educational film 
field rather than as the poor man’s 16mm 
film. For the truth is that we are not 
dealing with a second-rate medium newly 
released from the clutches of enthusiastic 
but uncritical amateurs. The occasion 
of 8mm sound film gives us all the op- 
portunity to think boldly about educa- 
tional film in all its aspects — produc- 
tion, marketing, distribution, utiliza- 
tion. At the center of this delightful chal- 
lenge is the motion-picture engineer, 
who, as in all significant advances in 
communication technology, must pro- 
vide the crucial instruments. Before the 
time of Gutenberg the book was fre- 
quently chained to the monastery read- 
ing table, a tool to which the favored few 
had access. If film is more accessible to- 
day than the manuscript was, it is still 
chained to awkward distribution sys- 
tems, and to complex projectors which 
only the few can own and operate. 

There is no movement in American 
educational communication which holds 
greater promise than does 8mm sound 
film. We should work vigorously to bring 
that promise to reality as quickly as pos- 
sible. 

Di 

George Lewin (Army Pictorial Center, Long Island 
City 1, N.Y.): It is pertinent to comment that now 
that we’re evidently elevating 8mm to the 
standards of the SMPTE there is need for cau- 
tion. We know that with 8mm we get away with 
many things, simply because we make the 
pictures smaller or use little background pro- 
jection screens, so inherent defects are not 
noticed. It’s not so easy to conceal the sound 
defects, because while it’s true you don’t need 
the high power output or you don’t need the 
wide frequency response, there is one element 
in sound that just can’t be concealed: the flutter 
content. The flutter has to be just as good on an 
8mm projector as it is on a 35mm projector, 
especially if it is playing back music. This is 
something all the designers have to keep in 
mind, 

Dr. Forsdale: 1 cannot respond at a technical 
level, but my subjective evaluation is that the 
soundtracks we have heard on 8mm — including 
ones with music— seemed quite adequate. 
I have not heard Mr. Maurer’s photographic 
technique so I’m talking only about magnetic 
striping. 

Anon: Returning to Mr. Lewin’s comments: 
Recent browsing through a music course open for 
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high-school pupils in the Syracuse area, revealed 
excellent recorded sound but the reproduction 
equipment was wanting; and this was quarter- 
inch tape. So the comment does not wholly 
apply because there are good tape recorders and 
bad ones. And mind you the quality I heard out 
of these Eastman projectors was quite on a par 
with what I heard on those quarter-inch tape 
recorders in reproduction. 

John A. Maurer (JM Developments, Inc., New 
York): Dr. Forsdale spoke of the need for low 
cost in film. Now the basic cost of film is the film 
itself. If we apply the maximum of ingenuity 
we can make the cost of printing and processing 
the film approach zero, but we cannot do away 
with the film itself. The question is, in the event 
that we could get the cost of 8mm sound film 
down to a quarter of the present 16mm cost, this 
being the ratio of the amounts of film stock con- 
sumed, would that be sufficient to free films for 
the uses that you have in mind in the schools — 
or ought we start thinking about something 
even more radical, say new methods of image 
duplication and new kinds of film? 

Dr. Forsdale: My feeling is that if we were able 
to get 8mm down to one quarter the price of 
16mm release prints of today, this would make a 
very big difference; but if we could drive the 
cost down to one tenth, that would very dramat- 
ically affect the whole film utilization problem. 

Maxwell A. Kerr (Perkin-Elmer Corp., Norwalk, 
Conn.): In the education process there’s frequent 
need for reference to a single frame for an in- 
definite time. Teaching machines and textbooks 


follow this principle. I am evolving different 
devices and need to see a proper relation between 
the need for still picture reference related to 
sound motion pictures. 

Dr. Forsdale: Reference to a still picture is very 
desirable and the film strip has that advantage; 
however, if 8mm sound film does go down mark- 
edly in price then we could run the footage 
through for a sufficiently long time so that we 
have, in effect, a still picture on the screen for 
30 sec or so, although not con rolled by the 
viewer, it’s true. Secondly, there are many means 
of cuing motion-picture films to stop on demand 
for single-frame viewing. 

Comment by mail— Mr. Kerr: It would be of 
decided help if Dr. Forsdale and others in educa- 
tional pyschology would provide the motion- 
picture industry with some figures on the relative 
merit and time duration of classroom use of still 
pictures with accompanying sound as compared 
to sound motion pictures. If a major part of 
teaching needs can be handled by still pictures 
and closely related sound without the need for 
showing motion, then a sound filmstrip would be 
cheaper and more compact than the lowest cost 
8mm sound picture. The sound filmstrip also 
offers more flexibility in the hands of the teacher 
since any picture can be held longer for pupil- 
teacher discussion and study. 

As an example of size and cost reduction, I am 
developing a sound filmstrip (pictures and sound 
on the same filmstrip) which can reduce a 400 
ft 16mm sound motion picture to a sound film- 
strip a little over 11 ft long, and which can use 


the original soundtrack with little alteration. 
Estimated cost, in color, would be between 
$3.00 and $5.00. The usefulness of such a system 
of still pictures and closely related sound de- 
pends on the principle that the major need of 
the teaching situation can be met with still 
pictures instead of requiring motion pictures; 
and that it is more important to allow interrup- 
tions and discussions at frequent points during 
the film than to require continuous projection 
as in the case of motion pictures. 

Can educators provide equipment developers 
with any figures on the relative merit of moving 
pictures with sound as compared to a series of 
still pictures with sound? 

Dr. Forsdale; It is apparent that many educa- 
tional jobs can be handled easily with a series 
of still pictures, and the mushrooming popularity 
of the filmstrip shows that teachers like the 
medium. On the other hand, it seems clear 
that certain problems require handling in mo- 
tion, especially where motion is inherent in the 
subject matter. How the addition of motion 
helps or hinders where it is not inherent in the 
subject I cannot say at the moment, although 
studies have been made of the problem. It is 
true that we should look more deeply into these 
questions. 

I have seen, heard and been impressed by the 
sound-on-filmstrip development The Kalart Com- 
pany is demonstrating, to which your system 
seems to bear at least some resemblence. It 
should be an important contribution. 


Our present pattern of educational use of film involves film rentals, special pro- 
jection rooms and passed-around projectors. Can 8mm serve as the agent to change 


8mm and the Classroom Film Library: 
Potentials and Requirements 


this to a pattern in which an adequate library of films and the necessary pro- 
jection facilities remain in, and are an integral part of, the classroom? If so, 
what will be the scope of such a shift? What are the requirements before such a 


shift can take place? 


Many EDUCATORS, including both 
teachers and administrators, look for- 
ward to the classroom film library as a 
simple and straight-forward answer to 
many of the ills now besetting the use of 
film in education. The prevailing pattern 
is based on a rental system which requires 
weeks and months of advance scheduling 
and includes the possibility of substituted 
titles, the moving of students to remote 
projection rooms and a _ system of 
passed-around projectors. Teachers would 
like to equip each classroom with its own 
projector in a ready-to-go status and 
with its own film library so the needed 
titles could be available at the precise 
teachable moment. 

Can 8mm be the agent for changing 
from the rental system to a pattern built 
around the classroom film library? 


Presented on May 9, 1961, at the Society’s 
Convention in Toronto by Steve Knudsen, 
Film Production Unit, Iowa State University, 
Ames, Iowa. 

(This paper wags received on April 1, 1961.) 


Acceptability of Technical Quality 

There are many papers devoted to the 
aspects of 8mm sound film quality and 
its improvement. Two points not often 
included are pertinent here: 

The capabilities of 8mm are related to 
audience size. The average elementary 
class in the United States today has 
29.5 pupils; high-school classes are 
smaller. The rapidly growing school 
population and significant school district 
reorganizations into larger units are in- 
fluences toward larger classes; countering 
this trend is a very prevalent feeling 
among the teachers that in a typical 
situation anything over 30 pupils per 
class approaches overloading. 

The second pertinent consideration is 
the space for film storage within a class- 
room, which has to have blackboards and 
bulletin boards and natural light through 
windows, all requiring wall space. A 
wall cabinet to store an 8mm classroom 
film library needs a space no larger 
than 4 by 5 ft. 


By STEVE KNUDSEN 


Scope and Economics 


Suppose an elementary teacher had, 
right in her classroom, all the films 
which might be pertinent to her material. 
How many minutes of each day would 
that elementary teacher use in _pro- 
jection? The assumption is made here 
that the total time used per day would 
be a half hour. For convenience, we may 
divide the 30 minutes into three 10- 
minute periods, meaning for practical 
purposes three reels per day. The U.S. 
Office of Education gives a figure of 
861,035 elementary teachers for the 
fall of 1960. Using a figure of 860,000 
classrooms, each requiring 3 reels per 
day, gives us a daily requirement of 
2,580,000 reels for the entire nation. 

Similarly, we might anticipate the 
demand for secondary education — 
again assuming a classroom film library. 
A typical schedule for secondary pupils 
involves four subjects. Round off the 
number of secondary teachers to 549,000 
(U.S. Office of Education figure, 548,- 
960) and assume that each teacher in 
each subject will use one 10-minute 
reel per day. However, the actual re- 
quirement will be less since a secondary 
teacher may have more than one class 
in History I or Algebra II or some other 
subject. To allow for this, a figure of 2.5 
ten-minute reels per day is used here. 
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This gives a total of 1,372,500 reels per 
day for use in the secondary schools of 
the entire nation. 

The figures for both elementary and 
secondary classrooms total 3,952,500, 
or just short of 4 million reels per day. 
There are 180 days in the school year. 
The product is a staggering total of 720 
million reels per year. This roughly 
would be the requirement for classroom 
film libraries in our public schools 
across the nation. 

Using $120 as the current price for a 
10-minute 16mm reel in color and sound 
and assuming that each film will need 
replacement in six years, we find that the 
cost per year per reel would be $20. 
Hence the total yearly cost at present 
16mm prices would be $20 times 720 
million or $14,400,000,000 for the nation. 

Dividing this 14-plus billion dollars 
by the number of classrooms in the 
United States would give us a figure for 
each classroom of $10,220, which would 
be almost enough to triple the number of 
teachers that we now have. It should be 
obvious to teachers and educators, who 
have long been asking for classroom 
film libraries, why, under out present 
system, such libraries are impractical. 

Would economies resulting from the 
use of 8mm film be sufficient to make the 
classroom film library feasible? 

The three major components of the 
final cost of a film are the cost of the 
print, the cost allocated to each print to 
amortize distribution, and the costs of 
merchandising. The relative importance 
under today’s practices are (approxi- 
mately) : 

Cost Per Cent 

16mm Print, per reel... $ 24 20 
Amortization of Pro- 

duction and Merchandis- 

ing 80 

Total $120 100 


The costs for amortization and costs 
for merchandising appear to vary widely 
among distributors. Actually there is no 
point in disputing just what the proper 
figures for each might be. The total is 
known and the two combined do con- 
stitute a major share of the final price 
paid by the customer, our public schools. 

What happens in 8mm? On the item 
of print costs, the laboratories are quot- 
ing figures varying between one-third 
and one-half of the present 16mm print 
costs. The lower figure is being used 
here for reasons which will be apparent 
later. Assume (optimistically) that other 
costs would continue their present ratios, 
then: 


Cost Per Cent 


8mm Print, per reel...... $ 8 20 
Amoritization and Mer- 

chandising 32 80 

Total $40 100 


To supply classroom film libraries 
over the entire nation at the $40 figure 
would still be the equivalent, costwise, 
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of adding six new teachers for every ten 
we now have. The cost is still too high 
for ‘‘every-classroom”’ adoption although 
significantly lower for specialized situa- 
tions. 

What happens if we achieve mass pro- 
duction of 8mm prints? To approximate 
some end points of what might be a 
snowballing process will be easier than 
to trace a pattern of price reductions. 

The estimate for an end point in print 
costs is based on a ratio between finished- 
print and raw-stock costs. The $24 cost of 
a one-reel color positive print in 16mm 
is approximately three times the cost 
of the raw stock (about 0.06 cents/ft 
finished compared with about 0.02 
cents/ft raw). Our laboratories are 
working on about a 3:1 ratio. As an end 
point under mass production in 8mm, 
let us assume this is improved to a 2:1 
ratio. This would make the print cost for 
a single 8mm reel $4.00. 

The amortization costs can be more 
drastically reduced than the other major 
costs. Savings will be possible if sig- 
nificant increases in production volume 
bring increased efficiency. But more sig- 
nificantly, the amortization can be based 
on a much greater anticipated demand. 
It should be possible for this figure to go 
as low as $1.00 per reel. 

The estimate of an end point in mer- 
chandising costs is based on information 
from the related field of textbook publica- 
tion. In that field a rule of thumb gives a 
selling price of 2.5 times the manufactur- 
ing price. Based on these estimates, the 
figures would be as follows: 


8mm Print cost in mass pro- 
duction $ 4.00 


5.00 

Merchandising. xX 23 
Total $12.50 


Even with a total figure of $12.50 
per single reel, the cost per classroom 
would amount to $1,125 per year for 
elementary grades and to $937.50 for 
secondary grades. However, all the 
above figures are based on the use of 
sound color prints. The use of black- 
and-white as well as the use of silent 
films could materially reduce these 
figures. 


The Process of Adoption 


However, cost alone will not ensure 
that 8mm film will serve to change our 
pattern of the use of educational film. 
There are other factors to consider. 

George Beal and Joe Bohlen* have 
summarized the findings of 35 research 
studies and have constructed frameworks 
useful in studying the problems of 
diffusing new ideas and practices. One 


* George M. Beal and Joe M. Bohlen, “The 
Diffusion Process,” Special Report #8, Agricul- 
tural Extension Service, Iowa State Univ., 
Ames, Iowa. 


of these frameworks is concerned with 
the relative complexity of an anticipated 
change and four categories are named: 
(1) a change in materials and equipment, 
(2) an improved practice, (3) an innova- 
tion and (4) a change in enterprise. 

A straightforward change to 8mm 
where 16mm is now used would be a 
simple change in materials and equip- 
ment; but a change from film rentals to a 
classroom library would rank as an in- 
novation. The summary mentioned 
above describes an innovation as “...a 
change which involves not only a change 
in materials, but also a complex of 
changes with regard to their use.” 

Changing to a classroom film library 
pattern will mean that the film will no 
longer be regarded as something which 
must be projected during class time. 
Home viewing, the use of film viewers in 
library cubicles and the application of 
8mm films in teaching machines will al- 
most certainly come into use. These uses 
will enable the film to contribute to 
what teachers call “‘outside preparation.” 

Using film for outside preparation will 
in turn affect those films which are re- 
served for showing during class time 
periods. Use of the long, comprehensive 
film will probably diminish inside the 
classroom; but there will be increasing 
use of the short, single-concept film, the 
problem or situtation film and the sum- 
mary film. 

The single-concept film will be very 
short — perhaps 3 min long; it will deal 
with a single major point. It may be 
animation visualizing the deflection of 
alpha and beta particles by a magnet; 
it may be photomicrography of a bio- 
logical form function; or it may be a 
time-lapse record of an experiment which 
can thus be reduced from hours to 
seconds. Very short films of this type are 
not being distributed today because of 
the economics involved. 

When a film is used to set a problem or 
pose a situation, it can add a new dimen- 
sion to that problem. Not only is the 
student required to take the data given 
and to make computations, but he can 
be required to make the observations as 
well, 

The summary film will continue to be 
effective during class time because of its 
ability to confine the class to the topic, 
because the graphic information assists 
in the recall and because distractions by 
questions from the class are eliminated. 

The danger in the process of adoption 
in this situation is that the lay teacher will 
identify 8mm as a change in materials 

only and will fail to see the possibilities 
and the implications of its potential to 
bring about a classroom library. Further- 
more, even if the teacher recognizes the 
possibilities, evaluation will be very 
difficult because so few films of the proper 
type exist. From a more positive point of 
view, the production of films designed 
specifically for the classroom library will 
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in turn provide some impetus to this 
snowballing effect. 
Summary 

A pattern of utilization of educational 
film based on a classroom film library is 


A Self-Contained Recorder for 
Motion-Picture Sound 


New techniques in motion-picture production now require compact camera and 


much more feasible with 8mm than with 
16mm. But 8mm does not guarantee, in 
and of itself, that a classroom film library 
pattern will develop. There are col- 
lateral requirements which must be 


met — requirements in terms of film 
design and of making the educators 
aware of the possibilities. Organized 
effort is needed and can do much at this 
stage of development. 


sound equipment. A self-contained, battery-operated and transistorized tape re- 
corder is described which provides synchronization with both spring-driven and 
motor-driven cameras. The 13-lb recorder may be used in conjunction with 35mm, 
16mm or 8mm cameras, and the resultant sound may be transferred to sprocketed 
film for editing and subsequent release, or it may be synchronized with projectors 


for double-system viewing. 


Wis SOUND was originally intro- 
duced to motion pictures, it created 
tremendous interest, and the public 
accepted the relatively static perform- 
ances. Through the intervening years, 
both the producers and directors have 
sought more compact equipment to 
free them from fixed locations and con- 
fined areas. While the cameras have 
remained approximately the same size, 
new acoustical housings are available 
which greatly reduce their bulkiness. 
The sound equipment has made tre- 
mendous strides in departing from the 
original telephone company concept of 
centralized transmission racks down to 
hand-carried, self-contained units. 

The volume of program material 
demanded for television has somewhat 
reduced the production standards that 
motion pictures have always tried to 
achieve. The sheer bulk of television 
productions precluded the many dra- 
matic techniques and the excellent 
quality which motion-picture people 
had come to expect. Since now more 
people see television than ever before 
witnessed theater motion pictures, per- 
haps the public’s viewing standards are 
somewhat lower. With this transition 
of both techniques and standards has 
come the increased demand for mobility 
involving the documentary type of 
dramatic presentations. 

A number of evolutions had to trans- 
pire to permit a fluid type of motion- 
picture production, whether it be for 
theater or television release. The feel- 


Presented on May 9, 1961, at the Society’s 
Convention in Toronto by M. M. Elliott for the 
author, William V. Stancil, Stancil-Hoffman 
Corp., 921 N. Highland Ave., Hollywood 38. 

(This paper was received on June 26, 1961.) 


ing has always been that since 35mm 
cameras were large and heavy, there was 
little incentive to reduce the motor- 
drive systems and power supplies. 
Hence, with heavy and large camera 
equipment, not too much concern was 
felt about the size and efficiency of the 
accompanying sound equipment. All 
the technicians associated in the editing 
and processing of both the sound and 
pictures felt no urgency to depart from 
their recognized procedures. With the 
excellent progress made in Europe in 
the tape-recording field, some of the 
motion-picture studios worked out meth- 
ods of synchronizing nonsprocketed 
tape with standard motion-picture film. 
Outgrowths of this work appeared in the 
United States in the form of a 60-cycle 
signal recorded transversely in the center 
of }-in. tape. The 60 cycles which was 
recorded was the same as used to drive 
the synchronous motor on the camera 
so that on reproduction the 60 cycles 
was “resolved’’ and used to control 
the transfer from tape to magnetic 
film. Through the years this system has 
proved very satisfactory, and in the 
United States and in Canada a number 
of motion pictures have been and are 
being produced by this system. Other 
systems were subsequently employed in 
the United States wherein a carrier 
frequency recorded on the same track 
with the normal audiofrequency was 
modulated by 60 cycles, and again this 
signal was used for subsequent transfer. 
Two of the well-known magnetic re- 
corder manufacturers in the United 
States employ this system. 

These several systems did prove that 
synchronized tape could be successfully 
handled with the sprocket hole film. 
Perhaps the approach of directly re- 
cording 60 cycles has proved slightly 
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By WILLIAM V. STANCIL 


more satisfactory because of the ease 
in recording and reproducing 60 cycles. 
High-frequency carrier signals have 
often been subject to dropouts and other 
interferences resulting from poor tape 
contact or foreign material which ul- 
timately accumulated on the tape sur- 
face. 


Experience With Miniature Tubes 


The flexibility and broad require- 
ments of the electronic systems in mo- 
tion-picture recorders held back any 
major reduction in size until the advent 
of transistors. The Stancil-Hoffman Corp. 
of Hollywood, Calif., introduced the self- 
contained Minitape in 1949, and it was 
its intention to furnish a synchronized 
soundtrack for motion-picture produc- 
tion. The original recorder used minia- 
ture vacuum tubes with a preset record- 
ing level. A small d-c motor was speed- 
regulated by a tuned vibrator to realize 
high efficiency. It was planned to record 
two tracks on }-in. tape using one track 
for the audio and the second track for a 
synchronized signal. The state of the 
art at that time indicated a carrier 
frequency lower than had been used 
and yet modulated by 60 cycles. A 
frequency of 3000 cycles was chosen as 
this represented the maximum unequal- 
ized tape output. The program was not 
particularly stressed as either micro- 
phone mixing facilities had to be pro- 
vided or automatic volume control 
incorporated as a means of holding the 
proper recording level. Extensive work 
was performed on subminiature tubes, 
but the inherent noise and ‘micro- 
phonics” of these tubes in high-gain 
audio circuits proved very discouraging. 
The corporation established re- 
quirement and program for both a better 
mechanical system and improved elec- 
tronics. Fortunately, at this time in- 
formation was released on the new 
world of transistors. Projects were then 
established to design audio circuits with 
automatic-gain controls for miniature 
packaging. As a result, Stancil-Hoffman 
announced, and had in_ production, 
one of the first completely transistorized 
magnetic recorders available. 
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Fig. 1. Disassembled view of 4-pole sync generator, which, when 
spring-driven at 1800 rpm by a camera, will produce a 60-cycle 
synchronizing tone which is recorded on the 2-track battery- 


operated recorder. 
Storage Battery Design 


With the improved electronics, a 
new tape transport was designed and a 
stable and highly efficient, regulated 
d-c motor was developed. The new 
model seemed to provide all the facil- 
ities for dependable sound recording and 
the program was then centered on locat- 
ing a suitable battery. The earlier Mini- 
tape had used lead acid storage batteries 
with fair success. When a unit is self- 
contained and offers such extreme port- 
ability, it is obviously used in the cruel- 
est of environmental conditions. In 
the extreme low temperature ranges, 
the lead acid battery loses a large per- 
centage of its capacity. Furthermore, 
miniature versions of these batteries 
require continuous maintenance, which, 
when coupled with their extremely poor 
regulation, basically eliminated such a 
battery for the new recorder. Other 
batteries had been introduced and ex- 
tensive tests were made to locate a type of 
battery which would perform satis- 
factorily over the extreme temperature 
ranges and under all the conditions that 
would be encountered. As an outgrowth 
of the tests, the nickel-cadmium type 
of battery was chosen, as it presented 
excellent regulation and met the tem- 
perature requirements. Of importance, 
too, it was the least expensive of the 
newer battery designs that were avail- 
able. 


Battery manufacturers were encour- 
aged to produce cells in the 4-amp-hr 
size. The first battery chosen for the 
Minitape seemed to offer this capacity 
and meet the other requirements, al- 
though it was a vented battery of the 
nonspillable type. Production problems 
in the manufacture of the battery ap- 
parently were not solved because many 
cells exhibited leaks in the plastic seal 
molding process. A limited number of 
recorders were released before the 
leakage tendency became apparent. 
Fortunately, a leading manufacturer 


Fig. 2. The 2-track battery-operated recorder with micro- 
phone and cable connection along with the cable connection 
to the spring-driven camera on which a 60-cycle synchro- 


nizing generator is installed. 


in the United States completed the 
design of a sealed cell which is now in- 
corporated in the recorder. 

The Minitape was now complete. 
It offered excellent speed regulation, was 
of rugged and lightweight construction, 
and used transistorized amplifiers match- 
ing all professional standards of record- 
ing and reproducing. Stancil-Hoffman 
then re-established its program of syn- 
chronizing tape and film. It was decided 
that rather than use the 3000-cycle 
carrier, 60 cycles would be directly 
recorded on a second track. Since by 
this time most studios were equij:ped 
with two-track stereo equipment, the 
Minitape sound could be transferred 
conveniently in most areas. 

Two tracks slightly over 90 mils each 
are recorded on }-in. tape. The audio 
track conforms to the practices of pres- 
ent magnetic standards. The 60 cycles 
is recorded on the second track, and 
while bias is not necessary it may or 
may not be used. If line power is avail- 
able when a picture is being produced, 
the camera is equipped with a syn- 
chronous motor and a small portion of 
the signal from this 60-cycle source is 
recorded on the second track of the 
Minitape. For location shooting, the 
camera may be driven from rotary 
converters or other a-c sources so that 
again this same frequency is recorded. 

The major attractiveness of the sys- 
tem, however, is its use away from power 
lines. The cameras are equipped with a 
subminiature 60-cycle generator so that 
they may be driven from either d-c 
or wild motors at a standard 24-frame/sec 
speed, and the generator produces 60 
cycles. Some cameras lend themselves 
very well for the simple addition of the 
generator, whereas others have to be 
disassembled and gears installed to 
provide an 1800-rpm output shaft. 
The Eastman Kodak K-100 16mm mo- 
tion-picture camera, for example, is 
one which requires little modification. 
Cameras such as the Arriflex 16 must be 


disassembled and a 10:1 gear ratio 
installed from a 180-rpm internal shaft. 

The generator consists of a cylindrical 
permanent magnet rotating at 1800 rpm 
within a four-pole field coil structure. 
Depending upon the inductance of the 
recording head, the generator output 
is relatively low. In the case of the two- 
track Stancil-Hoffman heads, only 0.065 
volt is needed for the 60-cycle track. 


Adaptation of 8mm Camera 


While an 8mm camera would not 
normally be used for commercial pro- 
duction, the corporation adapted an 
Eastman Kodak model which had 
automatic exposure and a zoomar lens. 
The combination of the Minitape with 
its automatic volume control and push- 
button operation, coupled with a cam- 
era having fixed focus and automatic 
exposure, created a “lip sync” motion- 
picture system for operation anywhere. 
The camera is small enough to be con- 
veniently carried in one’s pocket, and 
the recorder is easily carried by hand. 

Fast color films have sufficient latitude 
to produce reasonably good quality pic- 
tures in night clubs and locations gen- 
erally not suitable for normal equipment. 

The 8mm camera is a production item 
which would not be suitable for the 
usual generator attachment. It was dis- 
assembled and a pinion gear was in- 
stalled to be driven from the shutter 
drive. A shaft from this gear was ex- 
tended through the mechanism to the 
rear of the camera where the generator 
was attached. A small two-wire cable 
electrically connected the generator to 
plug into the recorder. Some very in- 
teresting and unusual recordings were 
made on cable cars in San Francisco, 
on fire engines and horse-driven bug- 
gies in Disneyland, at several public 
indoor meetings. No attention was paid 
to either lighting or microphone place- 
ment, but the results were amazingly 
adequate for this type of “documentary” 
coverage. 
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The zoom-type lens was generally util- 
ized for dramatic interest, and the 
automatic exposure followed exceed- 
ingly well from sunlight to reflected 
lighting in shadowed areas. In night 
clubs and auditoriums there was usually 
sufficient illumination from a spotlight 
or other stage lighting for reasonable 
quality. In some instances, the sound 
was picked up acoustically from the 
PA system, and in other instances, a 
direct pickup was made by attaching 
the microphone to some nearby prop. 

The tests indicated the tremendous 
possibilities of 8mm sound color pictures 
produced by automatic and _ inex- 
pensive equipment which certainly would 
satisfy all requirements for TV newsreel 
coverage. Some TV stations in the 
United States have adapted their film 
chains to accept 8mm_ projection. 
Many film-processing laboratories have 
recognized the challenge of fast film 
processing vs. video tape. Certainly in 
its favor is the fact that standard cameras 
of compact design can be universally 
used, and the final edited material can 
be projected throughout the world upon 
receipt. 

Procedures for 16mm Applications 

For most commercial applications it 
is felt that 16mm cameras would be 
used with the installed generator. On 


playback, the selected “takes” are re- 
recorded to sprocketed magnetic film 


for editing and transfer. The tapes re- 
corded on the Minitape may be re- 
produced from it or from any standard 
stereo playback. The audio is fed to the 
magnetic film recorder and the 60- 
cycle tone is amplified through an 80-w 


amplifier to drive the synchronous motor 
on the film recorder. Obviously, any 
speed excursion in the camera or the 
recorder will compensate the speed of 
the synchronous motor when re-re- 
cording so that the time relationship 
between the picture and sound is always 
constant. 

Any spring-driven camera will in- 
dicate a slight speed change as the 
spring runs down. This will affect the 
pitch of the recording, but generally on 
speech this would not be_ noticeable. 
Since the time capacity, as a function of 
the spring power is relatively short, 
scenes are covered in two or three angles 
and focal lengths. These are intercut to 
achieve the most interesting presenta- 
tions, and the short “takes” do not ham- 
per the end result. 

For double-system viewing, a syn- 
chronous motor can be outboarded to 
any of the standard projectors. In this 
case, the Minitape sound is amplified 
to drive a loudspeaker, and the 60-cycle 
tone drives the projector synchronous 
motor through the separate power amp- 
lifier. 

A number of methods can be used to 
establish the sync mark at the beginning 
of each scene. One method is to use a 
magnetic clutch to couple the syn- 
chronous motor to the projector. The 
motion-picture film is edited to select 
the desired scenes, and the clapstick 
or start mark is retained. The tape is 
similarily cut for the selected scenes, and 
a 3000-cycle tone, or other high-fre- 
quency tone, is superimposed at the 
point of the clapstick. In the exper- 
imental work accomplished at Stancil- 
Hoffman, a long strip of 3000 cycles was 


pre-recorded and }-in. lengths were 
affixed over the clapstick modulation. 
When playing the tape back, the tone 
energized the magnetic clutch. By having 
the projector threaded to the start 
mark with the synchronous motor run- 
ning, it instantaneously started when the 
magnetic clutch was energized. 

Another method employed was to 
utilize a loop of tape between the re- 
produce head and a separate head which 
picked up the synchronizing signal. 
By varying the length of this loop, the 
synchronizing signal could be advanced 
or retarded to bring a scene in sync. 
Others have made the sync pickup head 
placement adjustable so that the distance 
between the sync signal and audio signal 
could be changed for retarding or ad- 
vancing the synchronization. 

The Minitape original sound quality 
will generally satisfy all production 
sound requirements for 35mm _ enter- 
tainment pictures, as well as the docu- 
mentary and news coverage. This now 
provides the directors and producers with 
a flexible tool for production coverage 
that cannot be duplicated on the set. 
Television can greatly benefit by the 
simplicity and flexibility of the Mini- 
tape and compact cameras. While the 
process is probably too cumbersome for 
normal amateur shooting, film coverage 
of trips and expeditions can certainly 
be enhanced with the addition of sync 
sound to cover native music, background 
sounds and sound effects. 


We are indebted to John Flory of 
Eastman Kodak for his encouragement 
and assistance in the 8mm phases of the 
sound synchronization. 


Stancil: 


A Self-Contained Recorder for Motion-Picture Sound 
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High-Speed Inspection of 


Magnetic-Striped Release Prints 


A low-frequency (30-cycle) sine wave is recorded along with the audio when mak- 
ing the release print. This signal may then be picked up during high-speed (400 
ft/min) examination of other physical defects. Thyratron-actuated relays stop the 
machine in the event of a dropout, splice or reduction in signal output level in- 
dicating an alteration in the soundtrack. The operator may then start up again at 
24 frame/sec and listen for any objectionable erasure or re-recording. 


Wau THE advent of nontheatrical 
magnetic-striped release prints, a new 
inspection problem confronts us. In 
addition to examination for visible phys- 
ical defects, we must now also contend 
with possible damage to the magnetic 
soundtrack. In optical tracks such de- 
fects would be visible; in magnetic 
recording, however, the faults can be 
recognized only by ear. Furthermore, the 
listening speed cannot exceed much over 
24 frames/sec. At installations such as 
film libraries this results in a costly, 
A 2000- 


time consuming operation. 


Presented on May 9, 1961, at the Society’s 
Convention in Toronto by Ben Kleinerman, Fed- 
eral Manufacturing & Engineering Corp., 1055 
Stewart Ave., Garden City, N.Y. 


(This paper was first received on March 31, 1961, 
and in final form on July 11, 1961.) 
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ft reel of 8mm, normally requiring only 
5 min (400 ft/min) for physical examina- 
tion, would take about 2 hr at 18 ft/min 
for audio examination. 

The sound defect may have been 
created accidentally or maliciously, since 
most magnetic sound projectors are 
equipped for erasure and recording. 
In any case we can well imagine the 
hazards of distributing a film whose 
sound may have been altered. 


An Approach 


In our study of the problem it soon 
became apparent that the solution would 
be in the laboratory recording of the 
release print. A control signal could be 
laid down along with the program mate- 
rial during release recording. A low 
frequency was suggested, and Robert 
B. Johnson of Kodak’s Apparatus and 
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Fig. 1. Front panel of film inspection machine. 
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Optical Div. has since made recordings 
using 30 cps as the control signal. 

At 400 ft/min this signal would be 
reproduced as approximately 660 cps 
and all other intelligence would be cor- 
respondingly increased to over 1800 
cps. A sharp-cutting low-pass filter would 
provide the required attenuation of all 
but the contro] signal. Automatic moni- 
toring of the control signal would give 
the operator an immediate indication of 
any change in the programmed material 
since any change which could affect 
it would also have affected the control 
track. 


The Equipment 

Figure 1 is an overall view of the front 
panel of the inspection machine built 
to provide these desired results. The 
film to be examined is loaded on the 
left spindle and threaded through the 
various sections in the following order: 

(1) emulsion side cleaning tape, 

(2) base side cleaning tape, 

(3) splice defect detector, 

(4) splice counter, 

(5) control signal transducer, 

(6) enlarged sprocket detector, 

(7) torn sprocket detector, 
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(8) inspection lamp, 

(9) drive capstan, 

(10) footage counter, 

(11) audio transducer, and 

(12) take-up reel. 

The machine is put into operation by 
simply turning on the power switch. 
This action energizes the brake solenoids 
for 3 sec. After a brief warm-up period, 
the sound defect bulb will light up. 
This is due to the fact that the control 
signal is absent and the equipment is 
nonoperative. The machine is started 
by pressing the reset button and con- 
tinues to run until a defect occurs. 

The footage counter and splice counter 
continue to operate as long as there is no 
defect. When a thick or poor splice 
reaches the thickness detector, the ma- 
chine will come to a sudden halt. The 
drive motor and reel brakes are applied 
so that the defect comes to a rest directly 
under the inspection lamp. The operator 
may now examine the condition of this 
splice and judge whether or not a new 
splice must be made. In either case, the 
machine is started again by means of 
the resetting switch. In the event of a 
torn, or even enlarged sprocket hole, 
the machine will again stop; after 
examination and repair the resetting 
switch is used and inspection is con- 
tinued. 

Additionally, the detection of any 
sound defect brings the machine to a 
sudden stop, but the operator may re- 
start the film travel at 24 frames/sec 
by pressing the projection speed button. 
The sprocket, which was used as a 
footage counter, now becomes the driving 
sprocket, driven by a separate motor. 
The defect, having been picked up by 
the magnetic head in the detector as- 
sembly, therefore, now appears under 
the inspection lamp. The magnetic head 
used for playback at 24 frames/sec is 
positioned so that 5 or 6 sec of unaltered 
track may be heard before the defect 
comes into playback position. The op- 
erator may then decide whether or not 
the alteration is objectionable. He may 
also make a record of the footage at 
which this defect occurred so that if the 
defect is not objectionable, he may by- 
pass this point in future examinations. 
During projection speed examination, 
the other defect detectors are still op- 
erative so that if a fault occurs during 
the audio examination, the machine 
will stop and the indicators will reflect 
the damage. 

Figure 2 is a rear view of the machine 
showing the component parts. The ex- 
treme left side shows the relay section 
chassis containing separate relays and 
thyratrons for each defect detector. 
The center portion contains the sound 
chassis. Above the chassis is the projec- 
tion speed motor. Slightly to the right 
of center is the main drive motor and 
directly below is the audio amplifier. 
The lower motor is the rewind drive. 


Kleinerman: 
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Fig. 2. Film inspection machine, rear view. 


Theory and Circuitry 


The physical defect detectors are 
straightforward, microswitch actuated, 
thyratron controlled relays as shown in 
Figure 3. The sound defect detector 
consists of a thyratron which is biased 
by a negative voltage rectified from the 
control signal. Figure 4 shows the pickup 
head which delivers the composite 
signal to the audio amplifier. ‘The output 
of the amplifier is filtered and the low- 
frequency component is rectified to 
maintain the thyratron in an_ ex- 
tinguished state. A reduction in negative 
voltage at the control grid will cause 
the tube to fire and energize relay Kj. 
The a-c voltage to the drive motor is 
thereby removed and the motor and 
reel brakes are applied. The sound defect 
lamp lights up indicating a fault, and 
if the operator is present, he may press 
the projection speed button to hear the 
defect. Depressing this button energizes 


relays Ky, Ks and the projection speed 
motor. The input to the amplifier is 
switched to the audio transducer; the 
amplifier output is switched to the 
speaker automatically and the machine 
continues to run at 24 frames/sec. At 
any time while listening the reset button 
may be pressed to continue high-speed 
inspection. 
Conclusions 

A low-frequency control signal, on 
the order of 30 cps, may be mixed with 
the regular programmed material with- 
out any audible effects when projected 
by standard means. This signal may be 
recorded at 15 db below normal record- 
ing level without creating noticeable 
harmonic distortion. A reduction in 
amplitude of as little as 2% will cause 
the thyratron to fire, indicating a defect. 
This system is by no means limited to 
motion-picture film but is certainly 
also applicable to magnetic tape. 
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Fig. 3. Typical circuit of physical defect detector. 
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Fig. 4. Sound defect detector. 


We would like to thank John Flory, 
Advisor on Nontheatrical Films, East- 
man Kodak Co., and Robert B. Johnson 
for their encouragement during the prep- 
aration of this paper, and for their advice 
and assistance on many of the technical 
aspects involved. 


Discussion 

George Lewin (Army Pictorial Center Long Island 
City, N.Y.): If there is just a very momentary 
dropout, will it be detected? 

Mr. Kleinerman: If a dropout is on the order of 
2% or greater there will be a stoppage of the 
machine; however, as to a half-cycle, this is one 
of the drawbacks of the system. In the case of a 
splice, it is conceivable that the splice could be 


made at a difference of 720 frames and would 
then fall exactly into the same configuration as 
the original recorded 30 cycles. More work 
would have to be done to eliminate this. 

Mr. Lewin: Then I gather that even if the de- 
fect just throws the 30-cycle tone out of phase by 
a fraction of a cycle this will still operate the 
mechanism. 

Mr. Kleinerman: Yes, this is a fault in this sys- 
tem. Now to eliminate this possibility we would 
require some sort of phase shift detection, as you 
have mentioned earlier. 

Mr. Lewin: Do you expect to use this on 8mm 
film as well as 16? 

Mr. Kleinerman: Yes, the figures we gave are 
for 8mm. Actually this was a 16mm machine 
which was in operation at the time we started on 
this project and we converted it to detect the 
magnetic sound defect, but it certainly is appli- 
cable to 8mm because the inspection speed would 
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still be the same. Actually it would be a difference 
in the 30 cycles. In multiplying it roughly by 22, 
you get the 660 cycles, whereas in 16mm it would 
turn out to be closer to 330 cycles; otherwise 
everything else would be the same. 

Mr. Lewin: Well it seems to me, from experi- 
ence I’ve had with dropouts on not only 16mm 
but even 35mm film, that the occurrence of drop- 
outs in 8mm might be so frequent that the 
machine would be stopping entirely more often 
than it should, in other words it will keep stop- 
ping on unimportant defects or defects which 
can’t possibly be avoided in 8mm recordings. 

Mr. Kleinerman: Well this is true, and actually 
this paper is meant to set forth a theory, as one 
approach. But as you mentioned earlier today 
we would require something that had a time lag, 
which could be in the filter section as extra capac- 
ity to create a time lag; then instantaneous drop- 
out would not stop the machine. 
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Silent 8mm color reduction prints were produced almost 25 years ago. Constant 


8mm Color Positive Release Prints With 


Magnetic Sound: A Progress Report 


improvements in methods and materials led to many commercial uses. Although 
a paper on 8mm magnetic sound was first presented to the Society in 1947, little 
progress was apparent until late 1959. The Geo. W. Colburn Laboratory adapted 
existing equipment and designed and built new equipment to meet the demand 
for quality 8mm color sound prints in volume at a cost substantially lower than 
that of 16mm prints, despite the many additional operations involved. 


‘io PRESENTATION is not intended to 
be a technical treatise, but rather a 
progress report on the present state of 
8mm color sound print production tech- 
niques as developed within our own 
organization. 

The production of 8mm color re- 
duction prints was first offered to the 
amateur trade almost 25 years ago when 
color film first became available for 
8mm cameras. Prints were then made 
on the early Type A emulsions, one 
25-ft roll at a time, on a primitive printer 
now out of existence, as far as we know. 
Exposure corrections were made vis- 
ually during the printing operation by 
means of changing the lens opening 
manually. After color duplicating stock 
was introduced we were able to improve 
quality, and a new printer was built 
which made it possible to include auto- 
matic scene-to-scene exposure correc- 
tions. 

By 1946 there was some activity in 
making quantity release prints in 8mm. 
Scenic subjects such as Eruptions of 
Mauna Loa, The Wonders of Luray 
Caverns, found a ready market for 
travelers who wished to supplement their 
own moving pictures. The old problem 
of quantity printing from a single orig- 
inal film and also the desire to in- 
troduce fades, lap dissolves and overlay 
titles led to the making of low-contrast 
16mm reversal masters from which al- 
most any quantity of 8mm prints could 
be made. While quality suffered some- 
what, because of second generation 
printing, the introduction of Eastman 
Reversal Print Film, Type 5269 dupli- 
cating stock in 1956 made this method 
commercially acceptable. At one time, 
attempts were made to lower printing 
costs by use of a double 8mm color re- 
versal master, but they were abandoned 
by our laboratory because of poor qual- 
ity. In the meantime, some activity 
became apparent in the commercial 
and industrial field which used the 
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8mm color film as a demonstration reel 
for a particular product. 

With the development of a continuous 
magazine for 8mm film in August of 
1959, commercial use of continuous 
loop demonstration films was launched. 
Two such devices were then available. 
One, a complete package setup, was 
developed by Technical Services, Inc., 
in Farmington, Mich. It uses a Kodak 
300 Projector reflecting the image off 
a mirror onto a rear-projection screen. 
The entire unit is enclosed in a fiber- 
board display. Operation can be con- 
tinuous or actuated for one complete 
run by a pull ring on the front of the 
display. This device features a center- 
drive continuous magazine, connected 
by a rubber tube to the take-up spindle. 

Cousino Electronics Corp. in Toledo 
had adapted its continuous }-in. tape 
Audio Vendor magazine to 8mm film 
use, calling it a Visual Vendor, and by 
specially designed brackets could mount 
it on almost any make of projector. A 
subsequent refinement of this magazine 
is at present being used in special pro- 
jection equipment now on the market. 

Before the end of 1959, Eastman 
Kodak Co., in preparing to market its 
new Kodak Sound 8 Projector, asked 
the Geo. W. Colburn Laboratory to 
supply a demonstration reel with sound, 
to be packaged with each projector. 
This was not an easy assignment, es- 
pecially since thousands of prints were 
required to keep up with the Eastman 
delivery schedule. Equipment had to be 
designed or adapted to handle the nu- 
merous steps involved, and methods de- 
vised to assure a steady, large flow of the 
finished prints. 


Camras Work on Magnetic Sound 
for 8mm Projection 

Before discussing this relatively new 
method of producing 8mm color sound 
release prints in quantity, let me say 
that “magnetic sound for 8mm _ pro- 
jection” is not new. In April of 1947, 
Marvin Camras of the Armour Research 
Foundation presented a paper* at a 


* Jour. SMPE, 49: 348-356, Oct. 1947. 
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Chicago SMPE Convention titled just 
that: “Magnetic Sound for 8mm Pro- 
jection.” In it, he describes how several 
silent projectors were converted to in- 
clude a magnetic soundhead and demon- 
strations were made, apparently re- 
quiring apologies for lack of “high 
fidelity” and presence of “wow.” His 
conclusions have a familiar ring: 

“It is apparent that magnetic sound 
has a number of special advantages for 
the amateur: (1) recordings can be made 
in the home, without special equipment; 
(2) they can be played back immediately 
without processing; (3) records may be 
erased and re-recorded; (4) old films 
can be adapted for sound by adding a 
track; and (5) present silent equipment 
can be converted for sound.” 

To me the discussion following the 
paper is most interesting. Question: 
“What progress is being made toward 
commercializing the coating process?” 
Answer: “You have to have both things 
simultaneously. You have to have pro- 
jectors that will use the film and you have 
to have the film. The laboratories that coat 
the film will want the market for it, and 
those who make the projectors will want 
the film available. We hope that within 
a few months there will be some of this 
film available commercially and _pos- 
sibly some experimental equipment to 
use 

The ‘“‘few months” stretched out into 
numerous years until The Calvin Co. 
in Kansas City introduced in 1952 its 
8mm magnetic sound projector. Perhaps 
Mr. Camras’ prediction ‘““You have to 
have both” was the reason this projector 
was eventually discontinued. 


Renewed Activity on 8mm Magnetic 
Sound Projector 


Suddenly, the whole project got into 
motion. The May, 1960, issue of PMJ 
(Photo Methods for Industry) pictured no 
less than six then-available 8mm mag- 
netic sound projectors, four of them com- 
pletely new, and two merely silent pro- 
jectors with soundheads attached. Since 
then many advances have been made and 
additional projection equipment has 
been offered. 

With the introduction of Eastman, 
Color Internegative Film, Type 7270, an 
entirely new method of production be- 
came possible. We found that by making 
direct reduction prints from this ma- 
terial to Eastman Color Print Film Type 
7383 (8mm color positive) we could at- 
tain a far better quality than by any other 
intermediate method. 

Our first problems at the time, of 
course, were to perfect the making of 
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Fig. 1. Special 16mm to 8mm optical reduction step-printer features pilot-pin construc- 


tion on both heads for maximum steadiness. 


J6mm color positive sound prints as 
described in “A Symposium on 16mm 
Internegative/Positive Release Printing” 
presented on October 20, 1958, at the 
Society’s Convention in Detroit and 
published in the September, 1959, 
Journal. 

Producing 16mm color positive optical 
sound release prints is now to us a 
relatively simple process. After an ex- 
posure and color-corrected color inter- 
nezative picture and a negative optical 
track have been prepared, prints are 
made with one pass through a high- 
speed continuous printer running at 
300 ft/min. The color picture is proc- 
essed, and the optical track is redeveloped 
to a silver image in a single pass through 
the processing machine and comes off 
ready for projection. 


oF 


For 8mm color sound printing we 
begin at about the same place, with a 
suitable 16mm color internegative (the 
same one used for 16mm release printing, 
if desired) and preferably a 16mm mag- 
netic mix of the soundtrack, although a 
16mm optical positive track can be used 
satisfactorily. Here all similarity ends. 

We found that an entirely new reduc- 
tion printer had to be designed and 
built because of the physical and 
photographic characteristics of the two 
film stocks involved. Ordinary optical 
step-printer mechanism design was not 
adequate, and it was necessary to devise 
pilot-pin construction for both 16mm 
and 8mm heads as shown in Fig. 1 to 
assure maximum steadiness. Printer 
speed is limited, therefore, to 45 16mm 
ft/min. A more powerful light source 


Cc 


was required than on previous reduc- 
tion printers to compensate for the slow 
speed of color positive. No scene-to- 
scene exposure or color correction facil- 
ities are needed, however, since these 
corrections are made in the internegative. 
There is provision for overall color cor- 
rection to accommodate differences in 
emulsion sensitivity. 


Frame Line Consideration 


The next problem was a matter of 
frame line. The full 16mm frame must 
be printed to standard 8mm camera 
aperture size, so that no appreciable 
portion of the picture area will be cut 
off by the 8mm projector aperture. As 
can be seen in Fig. 2A, a wide, clear 
area is left at the frame line as well as 
along each side. A slight misalignment 
of the projector aperture would show 
this area on the screen. 

Thus a double 8mm frame line mask, 
as shown in Fig. 2B, was prepared on 
special equipment used to make stead- 
iness test films, to a size about midway 
between camera and projector aper- 
ture sizes, to assure overlap all around. 
This, printed by itself, looks like Fig. 
2C. Each roll of double 8mm _ print 
stock then must go through this second 
frame line printing operation on a 
high-speed continuous printer before 
processing, to produce a composite 
print, as shown in Fig. 2D. 

Fortunately, the processing procedure 
is normal except that the usual optical 
sound redevelopment applicator is by- 
passed. 

The next step is an emulsion harden- 
ing treatment, either Vacuumate or 
Permafilm, to improve projector stead- 
iness. At this point a preliminary in- 
spection is made to eliminate further 
work on defective prints. Then the film 
is Magnastriped in the area between 
the perforations and the edge of the 
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Fig. 2. (A) double 8mm optical reduction print of picture only shows wide, clear frame line; (B) frame line mask is made on special 
test film camera; (C) frame line mask is printed on continuous 16mm printer; (D) composite print of picture and frame line mask 
completes printing operation; (E) magnetic sound stripes are added to processed print; and (F) film is slit to single 8mm form for 


transfer of sound signal. 
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Fig. 3. Two 30-mil magnetic oxide sound stripes are applied to the processed 
film between the perforations and edge of film on the base side. 


film. The stripe is approximately 30 mils 
wide. Heretofore, since most recording 
stripes on 16mm were 50 mils or 100 mils 
in width, and the 30-mil stripe was used 
primarily as a balance stripe, the ap- 
plication of the narrow stripe was not 
critical, However, with the narrow 
stripe we found that very small variations 
in the consistency of the striping ma- 
terial could vary the thickness beyond 
normal tolerances for good sound re- 
cording. Minute lumps could also cause 
momentary dropouts. Thus, a_ special 
rolling mill was needed in order to con- 
dition the material for consistent ap- 
plication. On the striping machine, 
shown in Fig. 3, two heads in tandem 
apply the stripe first to one edge and 
then the other. Figure 2E shows the 
final result. 

Original plans were to then transfer 
the sound to both edges in the double 
8mm form with one pass, recording for- 
ward on one side and backward on the 
other. But expediency and lack of time 
for research made the use of a Kodak 
Sound 8 Projector itself the most prac- 
tical re-recording medium. Thus, the 
next step became slitting into two sep- 
arate 8mm films, on a specially built 
slitter. Figure 2F shows a single 8mm 
print ready for recording. 

The re-recording playback unit is a 
Maurer Film Phonograph, shown in 
Fig. 4, modified to accommodate an 
adjustable magnetic head, in addition 
to the optical playback. This was set up 
first with a single Kodak Sound 8 Pro- 
jector, the speed being governed by a 
synchronous motor. It was discovered 
that the construction of the projector 
made it possible to line up any number of 
projectors in tandem, as shown in Fig. 
5, and by removing the gate and pull- 
down mechanism, extending the drive 
shafts and connecting them together, 
to drive them all with a single motor. 


Colburn: 


All nylon rollers in the transport mech- 
anism have been replaced by carefully 
machined brass rollers to minimize 
““wow” from this source. The original 
amplifiers have now been replaced by 
improved units which permit recording 
at a lower level, reducing distortion. 
A 3-hp synchronous motor is used to 
drive the whole assembly and is equipped 
with a heavy flywheel to help  sta- 
bilize the sound. With the present setup, 
four recording units are operated at 
one time. Incidentally, in the Kodak 
Sound 8 projector, the original film 
was only 100 ft in length, making it 
possible to splice eight internegatives 
together in a single roll for repeat print- 
ing. The 16mm magnetic master re- 
cording is set up in an endless loop, so 
that one single continuous operation 
will record 32 individual prints. 

Then comes final inspection by actual 
sound projection. At this stage, any 
picture defects that escaped the pre- 
vious inspection, or any sound dropouts, 
are detected. The prints then go to final 
mounting and packaging, ready for 
delivery. 


Steps Toward Further Improvements 


As can be seen in comparing the 
amount of labor involved in handling 
the numerous phases of 8mm _ color 
sound production by the direct re- 
duction method with 16mm printing, 
higher labor costs more than eat away 
the savings in film stock and processing 
in low-quantity runs, and only in larger 
quantity can there be any substantial 
saving in the per print cost of a given 
subject. 

Tests have been continuing for some 
time for release printing from a double 
8mm color internegative. Many improve- 
ments have been made since testing 
began. First of all an improved light 
source in the optical reduction printer 


8mm Color Positive Release Prints With Magnetic Sound: 


Fig. 4. A Maurer 16mm Film Phonograph 
reproduces sound from 16mm magnetic or 
optical soundtracks. 


made it possible to use an f/5.6 lens 
opening in making the double 8 in- 
ternegative. Improved film movement 
mechanism reduces unsteadiness in the 
internegative stage. But it was found that 
attempting to print both sides of the 
internegative at once on a continuous 
printer caused misalignment of the per- 
forations opposite the sprocket. Thus, 
while the print on the sprocket side 
showed excellent results, the other print 
was quite inferior. Substitution of an 
8mm drive sprocket for the 16mm 
sprocket, placement of pressure rollers 
directly over the 8mm frame and re- 
placement of the aperture drum masking 
off the opposite frame are modifications 
made on our high-speed continuous 
printer (300 ft/min) making it possible 
to produce 8mm color contact prints 
of uniform quality by two passes through 
the printer. From the quality standpoint, 
the definition now seems adequate for 
some uses, such as travel films for resale. 
On the other hand, while this double- 
8mm internegative method would reduce 


Fig. 5. Four interlocked Kodak Sound 8 
projectors re-record sound on four 8mm 
magnetic-striped prints at one time. 
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labor costs considerably, most com- 
mercial productions would require the 
best possible quality that can be pro- 
duced only by the direct reduction step- 
printer method previously described. 

The first industrial company, as far 
as we know, to go into an extensive 
8mm color sound sales program is the 
DoAll Co. of DesPlaines, Ill. They have 
engineered their own special carrying 
case that will accommodate a Kodak 
Sound 8 Projector and up to 22 in- 
dividual subjects 10 to 20 min long, each 
describing and demonstrating a dif- 
ferent piece of heavy industrial equip- 
ment. They have more than 150 pro- 
jector units in the field. In the case of 
the Eastman demonstration reel, the 
film was produced specifically for 8mm, 
but in the case of many of the DoAll 
productions, the films were originally 
produced for 16mm release. The 8mm 
versions are being used as an additional 
medium for a much wider distribution 
to specific sales prospects. 

We feel that this is an important new 
and supplementary use of the motion- 
picture medium, destined for wide 
usage. A great deal of interest is being 
shown in the educational field as well 


as the present industrial use, and while 
I do not care to make any predictions, 
I will say that a second 16 to 8 reduc- 
tion printer specifically for color posi- 
tive is already proving inadequate to 
supply the demand. We have therefore 
started work on a new printer design 
using the same direct step-type frame-for- 
frame reduction method, which will in- 
crease production of a single machine 
manyfold, with less wear on the inter- 
negative. This certainly will enable us 
to supply prints at a substantially lower 
cost than at present without sacrificing 
quality. A new, more rugged sound 
transfer machine is also being built to 
replace the Kodak Sound 8 projectors. 
There is no doubt that a great deal of 
other progress in 8mm color sound re- 
lease printing is being made. 

Discussion 

George Lewin (Army Pictorial Center, Long Island 
City, N.Y.): What is the lineal speed of the film 
when you’re doing the recording? 

Mr. Colburn: The film is recorded at 24 frames/ 
sec. We have attempted to record at higher 
speeds but there was too much distortion in the 
sound so we reverted to the 24 frames standard 


Mr. Lewin: In the whole matter of 8mm film, 
now that it’s evidently becoming more com- 
mercialized and is about where 16mm film was 


eight or nine years ago, we may be asked by the 
Army, as we were then, whether magnetic tracks 
are feasible for our type of production. Then the 
considered opinion of everybody was that 
magnetic sound was not advisable for film such 
as the Army’s training films or orientation films, 
because of the ease with which it would be possi- 
ble to erase, or damage or change the message 
on the film. It seems to me that this is a pertinent 
question with 8mm and I wondered if anyone 
has any comments on it. 

Mr. Colburn: From the start for commercial 
applications we have thought it would be advis- 
able to have only playback projectors rather than 
ones in which the soundtrack could be erased or 
changed ; however you might want the erase and 
record heads if you were going to send the film 
overseas or to put a different language on. 

Mr. Lewin: Well, of course, it still is easy to 
erase a whole reel of film even without unreeling 
it if anybody is inclined to do it. 

Thomas Hope (Eastman Kodak Co., Rochester, 
N.Y.): I have checked with the Organization of 
European Economic Cooperation over there, 
and they report that in four years of using 
magnetic film they’ve had only one experience 
of wiped-off track in many thousands of prints. 

Louis Forsdale (Teachers College, Columbia 
University, New York): Many teachers, partic- 
ularly in elementary schools and perhaps in 
secondary schools, would be delighted to have 
their students get involved in the process of 
making their own tracks to put on film. This 
would be particularly attractive if it were possible 
also to put back the original track if the students’ 
track did not work out too well. The idea is to 
get the children involved in this particular 
medium. 


The Manufacture of 8mm Prints 


at Technicolor 


Methods used at Technicolor for preparation of 8mm magnetic-sound release 
prints made from 35mm Eastman Color Negative or 16mm Ektachrome source 


material are discussed. 


|, the manufacture and sale of 
8mm release prints is in its very early 
stages at Technicolor, this should be con- 
sidered as a preliminary report rather 
than as a report on our final method 
of making such prints. 

The prepiration of 8mm sound release 
prints can be carried on from several 
sources of original material. It seems 
probable that in the first stages of this 
work that subjects that have been made 
for 35mm or 16mm release or industrial 
use will also be made in 8mm. Since the 
great appeal of 8mm to industrial and 
educational users is one of cost, we believe 
that it is essential to set up methods for 
manufacturing 8mm prints that will de- 
liver the best possible quality compatible 


Presented on May 9, 1961, at the Society’s 
Convention in Toronto by L. B. Happe for the 
author, W. E. Pohl, Technicolor Corp., 6311 
Romaine St., Hollywood 38. 

(This paper was received on May 3, 1961.) 


with low cost. If only a few prints are 
made, print-downs to 8mm from the 
negative used in producing either the 
16mm or 35mm release are probably 
feasible and equipment to accomplish 
this can be made available. For large 
volume orders, contact printing from a 
multiple-rank dupe in the final stage of 
print preparation appears necessary to 
keep the speed up and the costs down. 

We have explored more than a dozen 
ways of making an 8mm sound release 
print from 35mm Eastman Color Nega- 
tive source material with such obvious 
changes as working from silver separation 
masters and interpositives, as well as 
printing down to the 8mm from 35mm 
in either the final stage or in two stages, 
printing first to 16mm and then to 8mm. 
We have also explored the making of 
8mm prints from 16mm source material, 
both by direct print-<down and direct 
duping methods. 


By W. E. POHL 


Most of the source material for 8mm 
prints is either Eastman Color Negative, 
16mm Ektachrome or successive ex- 
posure negative used for cartoon pho- 
tography. Since the contrast or gamma 
specifications to which each of these 
several source materials are developed 
difter from each other, it is necessary to 
make a correction for the source ma- 
terial in preparing intermediate or 
separation masters for printing down to 
the 8mm printing dupe if the duping 
method is used. Additional problems are 
posed when several source materials are 
intercut in the final result. 

We have explored various methods for 
making what we call a quadruple-rank 
dupe, which is made on specially per- 
forated 35mm stock. Visualize if you 
will four 8mm prints side by side, all 
heads out and all emulsion up, then add 
to the unperforated edge, 3 mm of stock 
and a set of perforation holes in this 
3 mm. Stock perforated in this way can 
be used to produce commercial prints on 
a 1:1 contact printer, printing from a 
quadruple-rank dupe onto Eastman 
Color Positive. The quadruple-rank dupe 
will carry four identical 8mm images 
side by side and can be prepared from 
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suitable masters or interpositives using a 
beamsplitting prism printer to mini- 
mize the amount of printing required to 
obtain the four images. 

Possible advantages of the quadruple- 
rank system could be the use of existing 
equipment so that the release prints can 
be printed and developed on the same 
printer and developer as are used for 
printing double-rank 16mm prints. No 
additional printing or developing equip- 
ment would be required in the release 
channel, and inspection;could be carried 
out on all four prints at a time on the 
16mm double-rank projector. In print- 
ing and developing, we use only the two 


outside set of holes. The remaining three 
sets of holes come into use only when the 
film is slit and are then used for projec- 
tion purposes. 

There are also substantial economies 
in the application of the magnetic 
soundtrack, since all four prints can be 
striped in the 35mm-width form with a 
single pass through the striping machine. 
Similarly, all four prints can be electri- 
cally printed with the magnetic sound 
with a single pass through the magnetic 
printing machine. 

We have experienced unexpected 
trouble with grain when working with 
some of the combinations which can be 


outlined from various source materials 
and have spent a considerable amount of 
time in studying means of avoiding these 
difficulties. 

We are also studying the application 
of the Technicolor imbibition process to 
the problem of making 8mm _ release 
prints from both 35mm and 16mm source 
material with very gratifying results. This 
application appears most interesting: on 
the basis of the tests so far completed, 
and we believe the benefits of printing 
down directly from a relatively larger 
area negative to be particularly benefi- 
cial in producing 8mm prints of good 
grain and definition characteristics. 


Developments in Magnetic Striping 


8mm Sound Film 


Although the idea of coating a stripe of magnetic material on the edge of motion- 
picture film was the subject of American patents as early as 1919, it was not com- 
mercially feasible for 8mm film until recently. Successful 8mm sound projectors 
became possible after the development of high-precision, long-wearing magnetic 


heads and low-cost compact electronic components. 


Two machines for coating 


magnetic stripes on film have been produced by Soundcraft, the first for coating 
16mm raw stock, and the second for coating 8mm processed film. 


‘ho YEAR 1960 saw the commercial 
introduction of magnetic sound 8mm 
projectors. This promoted the design 
and construction of two new striping 
units: one for single 8mm film and the 
other a high-speed laboratory production 
machine for prestriping raw stock prior 
to exposure and development. These 
units represent a continuation of the 
development of the wet striping process 
which was first demonstrated by Reeves 
Soundcraft at the October, 1950, Lake 
Placid SMPTE Convention. Why did 
it take ten years for magnetic sound on 
8mm film to become a commercial 
reality? For that matter, perhaps an 
even more interesting question is, why 
did it take fourteen years from the time 
of the original Marvin Camras dem- 
onstration of November 14, 1946, 
at a meeting of the Acoustical Society 
of America in Chicago? A brief history 
of the development of 8mm sound on 
film is extremely interesting and will 
serve as a proper background and 
understanding for the 1960 and 1961 
work which we will describe. 

Many years ago the practicability of 
obtaining sound for motion-picture film 
through the medium of a magnetic 


Presented on May 9, 1961, at the Society’s 
Convention in Toronto by George Bassett for the 
author, Edward Schmidt, Reeves Soundcraft 
Corp., Danbury, Conn. 
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stripe and magnetic heads had been 
explored. When Soundcraft applied for 
Magna-Stripe patents in 1950, the 
patent office cited a number of references 
to American and foreign patents. The 
earliest of these was 1884, but this had 
no significant bearing on the process or 
method. However, in 1919 there were 
two patents issued which separately 
thoroughly covered the basic article 
of a stripe of magnetizable material on 
perforated film for the production of 
moving pictures with sound. One of 
these patents was especially significant. 
Here the inventor had placed, alongside 
the perforations, a pod of collodion 
containing magnetizable particles of iron. 
His patent drawings illustrated the use 
of a ring-type head, but he drew the 
film down through the gap between the 
pole pieces. 

Continued attention was paid to the 
perfection of striping systems from the 
days of those early patents and cul- 
minated in Marvin Camras’ afore- 
mentioned demonstration. He repeated 
this demonstration on April 5, 1947, 
at an SMPE Convention in Chicago.* 

For an_ illustration of additional 
activity in the field, Lloyd Thompson 
presented, at the same convention in 
Chicago, a paper entitled “Movie 


* See Robert A. Colburn, “8mm color positive 
release prints with magnetic sound: a progress 
report,” in this issue of the Journal. 


By EDWARD SCHMIDT 


Sound 8mm Projector.” He summarized 
his paper, “The first commercial 8mm 
sound projector has been introduced 
with the sound on a disc running at 
33} revolutions per minute. Auto- 
matic synchronization is used and the 
turn table and projector are not con- 
nected. 8mm sound films for use with the 
projector are available.”’t 

Camras’ demonstration and _ subse- 
quent application work by many experi- 
menters clearly indicated the technical 
advantages of magnetic recording for the 
motion-picture industry and demon- 
strated that a striping system should 
have considerable application in the 
market place. Characteristics such as 
frequency response, signal-to-noise ratio 
and freedom from deterioration with 
use, plus the inherent simplicity of 
the magnetic recording and reproducing 
process itself, ensured that the process 
should someday find acceptance. Striped 
film represents the only practical method 
of obtaining sound on 8mm film. 


Amplitude Modulation Problems 


However, there was a serious stum- 
bling block — that of amplitude mod- 
ulation. The magnetic recording process 
depends upon intimate contact between 
the head and the surface of the magnetic 
oxide. This problem is not too severe in 
the case of 35mm film, with its high 
lineal speeds and relatively wide track 
areas, but when we reduce the speed to 
the neighborhood of 3.6 in./sec and 
have only 25 mils of track width available 
for the stripe, we find that it is necessary 
to employ high unit pressures between 
the surface of the stripe and the head 
t+ See William D. Hedden and Kenneth B. 
Curtis, “Early 8mm sound developments,” in this 


issue of the Journal. 
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Fig. 1. General view of high-speed 16mm striping machine. 


itself to maintain good intimate contact. 
The amplitude modulation on 8mm 
film is extremely severe with head-to- 
stripe contact pressures of the order 
which are satisfactory for 35mm ap- 
plications at their high lineal speeds 
and wide widths. Furthermore, the 
fact that the stripe is so close to the 
perforations results in severe sprocket 
hole modulation unless high unit pres- 
sures are employed to maintain intimate 
contact between the film stripe and the 
head. 

Mu-metal heads 25-mil wide have 
extremely limited life under conditions 
which permit satisfactory performance 
in the 8mm field. Therefore the applica- 
tion of striped film for the 8mm in- 
dustry had to wait for the development 
of hard, long-wearing heads. This 
problem has been solved through the 
use of Alphenol pole tips. Similarly, 
refinements in producing heads at low 
costs with very small gap _ widths, 
approximately 4}-mil wide, were re- 
quired in order to obtain the necessary 
frequency response on a reliable basis. 

One should also comment that the 
use of solid-state electronic components 
and printed circuitry, which of course 
are relatively new techniques, was also 
required to reduce the cost and volume 
requirements of the electronics by a 
significant degree. It is this combination 
of long-wearing heads and miniaturized 
electronics which has resulted in the 
introduction of successful 8mm sound 
projectors. 


Development of Stable Striping Mixture 


In August, 1953, Soundcraft built 
the first successful multistripe unit for 
producing CinemaScope prints for the 
Twentieth Century-Fox film The Robe. 
Since that time more than a billion 
feet of film have been striped using the 
process. Its success was due to the 
development of a very stable striping 
mixture which had a high degree of 


thixotropy. This is the property of a 
mixture to assume a gel-like consistency 
when stagnant but to have relatively 
free flowing properties in motion. This 
characteristic permits long shelf life 
and also ensures that the freshly applied 
wet stripe will not sag and deform 
during the drying process after it leaves 
the applicator. In this fashion a flat 
uniform cross section of the stripe is 
achieved. 

The physical properties of the dried 
stripe are equally critical in applications 
for projection purposes. The stripes 
must have low frictional characteristics, 
must be extremely well bonded to the 
surface of the base, must be very flexible 
and must have unusually high thermal 
softening properties for plastic materials. 
It must be remembered that the optical 
systems of projectors often subject the 
film to extremely high local temperatures 
during the time the film is in the gate of 
the projectors. Minor refinements have 
been made in the process since 1953, 
but the fundamental characteristics are 
unchanged. 


Prestriping Large Quantity of 8mm Film 


We saw three areas of activity in the 
field of 8mm _ striping during 1960. 
The first of these was the striping of 
over three million feet of unexposed 
reversible color film for use in the Fair- 
child Cinephonic 8mm camera. Here the 
stripe is applied in total darkness on 
laboratory equipment in the Sound- 
craft plant. This film is run through the 
camera and after exposure is subject to 
normal processing. No contamination 
of the film emulsion by the magnetic 
oxide or of the processing solution occurs 
nor has any deterioration of the recorded 
sound due to the development process 
been noted. Very few technical prob- 
lems were apparent during the manu- 
facture of this significant quantity of 
prestriped 8mm film. 


Fig. 2. Close-up of striping head, 16mm striping machine 


Design and Operation of 16mm 
High-Speed Striping Machine 


During the course of this work it 
became apparent that for reasons of 
economy of transporation and service, 
it is desirable to perform the raw-stock 
striping operation in the facilities of the 
producers of raw stock and on a local 
geographical basis. Therefore a_pro- 
duction 16mm-width machine was de- 
signed and built (Figs. 1 and 2). It has 
an operational speed of 200 ft/min. 
Every feature that is necessary to 
guarantee freedom from handling prob- 
lems associated with the extremely 
sensitive unexposed photographic emul- 
sion is included. It must be installed in 
an air-conditioned laboratory environ- 
ment and supplied with humidity- 
controlled warm air with a maximum of 
approximately 90 F for the drying 
operation. It is designed for one-man 
operation, the loading section, striping 
head and take-up reel and all controls 
being located on one table at the head 
end of the machine. All rotating idlers 
on the precision striping head are 
mounted on class 3 ball bearings. 

The emulsion surface of the film, 
within the picture area, does not contact 
anything throughout the entire film 
path, except in the striping head area 
itself. Here it is insulated from scratches 
and handling problems through the use 
of thin, conductive-surfaced 16mm loops. 
These loops are made of Mylar and are 
coated with a pigmented conductive 
resin. This system has established its 
ability to produce large quantities of 
prestriped raw stock without introducing 
scratches, pressure marks, rubs, dirt, 
etc., on the most sensitive emulsions. 

After the film leaves the feed spindle, 
it passes into the first section of the 
drybox, which is actually a feed and 
take-up elevator section. This is to 
permit splicing of one roll onto the 
other for continuous operation. The 
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Fig. 3. General view of Model S-8 striping machine. 


first section of the drybox is served with 
humidity-controlled room-conditioned 
air. This is necessary to minimize curl, 
which is occasionally noted on unexposed 
raw stock. The film passes from this 
elevator over the striping head. The 
striping is achieved through the use of 
two sapphire applicators and the film is 
held in intimate contact at the orifice 
of these applicators by means of sapphire 
pressure shoes. The oxide is fed to the 
film through the applicators from a 
closed circulatory system at a predeter- 
mined rate which is controlled by an 
adjustable header. The control of the 
thickness of the dried stripe is a com- 
bination of the dimensions of the orifices 
on the applicators and the viscosity of 
the mixture. 

Since this equipment uses a significant 
quantity of dispersion during the 24-hr 
operating day, a circulatory system is 
provided. The slow-running gear pump 
takes the dispersion from a stainless- 
steel pot, located in the striping table, 
through an Ertel filter. This filter is 
capable of removing foreign particles 
above 10 microns. In addition to the 
circulatory system, a stainless-steel mix- 
ing pot is provided on the coating 
table. It is also equipped with a filter and 
a pumping system, and has a capacity of 
16 gal. For this application the dispersion 
is shipped in a high-viscosity condition, 
approximately 1550 centipoise. Prior 
to use it is cut to operational viscosity of 
approximately 550 centipoise by the 
addition of a suitable amount of methyl- 
isobutyl ketone. Viscosity is best meas- 
ured with a Brookfield Viscosometer in 
which the speed of the rotating cup 
can be varied through different ranges, 
although the use of the Ford-type cup is 


Schmidt: 


adequate for production control pur- 
poses. 

Wide widths of freshly applied stripe 
must be protected from sudden drafts 
and thermal shock. The film path is 
therefore arranged so that the film 
runs through a channel of relatively low 
air volume characteristics into the back 
of the drybox. The first section of the 
drybox is not equipped with any air 
supply but is connected to the exhaust 
system. In this fashion some concentra- 
tion of solvent fumes is achieved, permit- 
ting slow evaporation of the solvent, 
which is necessary during the early part 
of the drying schedule. By the time the 
film leaves the first drying section and 
enters the 90 F area, over 75% ot 
the total volatile solvents have left the 
stripe. (This figure depends to some 
degree on the width of the stripes being 
applied, and slow drying is especially 
necessary on relatively wide stripes — 
100 mils and up. It is not so critical for 
25-mil wide stripes.) 

The film is exposed to the 90 F air 
for approximately six minutes during the 
normal drying schedule and then it 
returns to the first section once again to 
re-establish room temperature and hu- 
midity conditions on a take-up ele- 
vator. It is fed out of this take-up elevator 
by means of a one-direction sprocket onto 
the take-up spindle, which is equipped 
with a level-wind system and tension 
control to ensure the delivery of care- 
fully wound reels which are in a ship- 
pable condition. A three-position switch 
controls the function of the take-up 
elevator and take-up spindle. In one 
position the take-up elevator operates 
at line speed. In a neutral position the 
drive is disconnected from the elevator 


Fig. 4. Close-up of striping head, Model S-8 striping machine. 
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shaft and take-up spindle simultaneously. 
This causes the roll to stop to permit 
loading an empty spool onto the pre- 
cision-wind take-up spindle. the 
third position the take-up elevator and 
spindle run at 25% above the line speed 
so that the elevator can be emptied in 
preparation for the next roll change. 

There is an end-of-roll alarm which 
operates on a signal obtained from a 
hole punched in the head end of the 
roll during feed-in splicing. The activat- 
ing system is an air stream so that no 
mechanical components are required to 
touch either side of the films. 

A tachometer, line-speed control and 
other instrumentation are also provided 
on the striping table. 

A microscope with a reticule eypiece is 
mounted on the end of the striping head 
for measurement of track width and 
position, etc., during white-light opera- 
tions. Observation of stripe width is 
also practical during the striping of 
some of the lower speed color and pan 
films during dark conditions by providing 
grazing columnated green safelights. 

The equipment is constructed entirely 
of metal. Aluminum is used for door 
frames, etc., and interior surfaces are 
painted with baked enamel paint. A 
choice of drybox rollers is available, 
either all stainless steel or bakelite. 
The use of stainless-steel rollers is 
recommended for operations involving 
the striping of some of the high-speed 
photographic emulsions which tend to 
have static sensitivity. 


8mm Striping Machine 
for Photofinishers 


Also during 1960 a model S-8 striping 
machine was designed (Figs. 3 and 4). 
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This unit is intended for installation and 
use by the advanced photofinisher. It is 
capable of laying down a single stripe of 
magnetic oxide according to SMPTE 
standards, outside of the perforations on 
already developed 8mm film. Two 
dispersions are made available for 
use on this equipment. One of these is 
for the standard-position film, the 
bulk of the material in the market place, 
where the stripe is placed on the base 
side. The other is for the occasional non- 
standard-position prints which require 
striping on the emulsion side of the film. 
The dispersion used for base-side striping 
is the same material that is used for 
unexposed photographic raw stock, 
whereas the dispersion used for striping 
on the emulsion side cannot be used in 
the striping of raw stock and is restricted 
to developed prints. In both cases the 
dispersion for the 8mm striping machine 
has been adjusted to normal operating 
viscosity requirements, prior to shipment. 

This little machine, unlike the 16mm 
high-speed striping unit, has no elevator 
and is completely self-contained. It is 
designed for local installation in or- 
dinary facilities. It requires space which 
is relatively clean and dirt-free, provided 
with 110-v a-c power and a convenient 
window or exhaust duct to install the 
exhaust hose. The oxide is fed to the 
striping head from a half-pint poly- 
ethylene bottle. No circulatory system 
is provided. The mouth of the bottle 
contains a re-usable 200-mesh stainless- 
steel screen. A steel striping applicator 
is ordinarily supplied for this application. 


The striping head itself is an 8mm 
version of the 16mm striping hcad and 
is built to the same conditions of pre- 
cision, except that in this case sleeve 
bearings are employed, rather than 
ball bearings. It does not require 
the use of precision transfer ways or 
microscope. The drybox is exhausted 
with a_ small self-contained blower 
directly to the outdoors by means of a 
flexible hose, attached to the back of the 
machine. No provisions are made for 
raising the temperature of the drybox air 
since drying of the narrow 25-mil 
stripes is not especially critical. Thread- 
ing and operation are straightforward, 
and every effort has been made in the 
design of the equipment to minimize 
operational problems. The design is 
such that the entire film path is under 
a maximum of six ounces of tension. 
Many hours of operation of the prototype 
unit established the interesting fact 
that splices on old dried prints will 
run through the striping machine with- 
out breaking, whereas these same prints 
will not run through a standard 8mm 
projector. 

Every effort was made to minimize 
the equipment cost to ensure its adapt- 
ability for a wide variety of striping. 
It has been built around a standard 
metal cabinet which was modified by 
the insertion of air baffles and sep- 
arators. Standard link chain is used for 
all transmission. All shafts in the dry- 
box are removable by the loosening 
of two screws. This is necessary to 
facilitate cleanup and washing pro- 


cedures. Guide separators are provided 
on all drybox rollers to ensure that the 
film cannot jump from one spool to the 
other. All machine components, other 
than the stainless-steel striping surface, 
are either anodized or baked enamel. 
The feed spindle and take-up spindle are 
equipped with standard friction clutches. 
Precision 2400-ft capacity 8mm reels 
are made available as accessories for 
this equipment. 

Operational speed is 30 ft/min. 
Observation of the cabinet is possible 
at all times through a window on the side 
of the machine. All rollers in the dry- 
box are of Nylon and are undercut to 
eliminate danger of scratching prints, 
etc. 

At no time is more than a half pint of 
striping solution and a pint of wash 
solvent required for the operation of the 
8mm machine; therefore fire danger is 
minimized. Obviously, enforcement of 
ordinary safety rules such as rigid ‘‘No 
Smoking” is required. The blower and 
drive switch are interconnected so 
that the drive will not operate unless 
the blower is operating. The exhaust 
ports are at the base of the cabinet so 
that solvent vapors are exhausted even 
if the doors are opened, thus eliminating 
the possible concentration of solvent 
odor in the room. 

While every attempt has been made 
to make the machine simple to operate 
and reliable in operation, some operator 
training is required. This can be ac- 


complished either in Soundcraft’s Dan- 
bury plant or on a local basis. 
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of 8mm Film 


Precision Magnetic Striping 


Magnetic sound recording on 8mm film demands close tolerances on both stripe 


dimensions and magnetic-audio performance because the system requires a narrow 
stripe and a low film speed. The requirements of good design of a striping machine 
are reviewed with particular attention to positive film positioning and stripe place- 
ment at the striping point, constant speed film drive and minimum film tensions. 
A coating head ard a corresponding high-viscosity magnetic dispersion are de- 
scribed that together define stripe width, thickness and contour. This system has 
been used by the Eastman Kodak Co. to provide 8mm Sonotrack coatings since 
May, 1960; the quality control data from this operating experience indicate good 
production control. Operating techniques are presented for the guidance of proc- 
essing laboratories who may wish to design similar striping systems. 


Introduction 


This paper is concerned with a 
technique for applying a magnetic 
stripe to motion-picture film. The details 
presented here refer specifically to 
processed 8mm film because the equip- 
ment was designed in conjunction with a 
sound-on-8mm program. However, the 
system is not restricted to films of this 
size, but, with obvious modifications, 
may be used with a variety of products. 

The introduction of 8mm _ sound 
through the medium of magnetic striping 
has opened new areas to many industrial, 
educational and religious organizations. 
Major advantages are portability and 
low cost of both equipment and film. 
Many applications in these fields are 
particularly well adapted to 8mm 
presentation, especially where  smail- 
sized audiences are involved. 

Heretofore, the sound movies gen- 
erally available for home use were in 
the 16mm size. These have not been 
attractive for extensive amateur use, 
mainly because of the relatively high 
cost of equipment and prints. As silent 
8mm projectors are gradually replaced 
with sound machines, the home consumer 
market for 8mm sound prints should 
expand to an appreciable degree. 


General Considerations 


There are three major ingredients that 
combine to form a satisfactory mag- 
netically striped 8mm _ product — the 
film, the dispersion, and the equipment. 
The net result is a film-supported 
magnetic stripe that is required to meet 
certain performance and quality stand- 
ards. 

The dimensions and placement of the 
stripe are dictated by the geometry 
of the system in which it is used. Proces- 
sed films will be striped on the side that 
faces the light source of the projector: 


Presented on May 9, 1961, at the Society’s Con- 
vention in Toronto by F. J. Kolb, Jr., R. C. 
Lovick, J. R. Peer and E. M. Weigel (who read 
the paper), Eastman Kodak Co., 343 State St, 
Rochester 4, N.Y. 

(This paper was received on June 14, 1961.) 


on the support of originals, optical 
prints and even-generation contact 
prints; and on the emulsion side of odd- 
generation contact prints. 

For both 8mm films and 16mm films 
perforated along both edges the standard 
stripe width is 30 mils. For 16mm films 
perforated along one edge the standards 
recognize stripe widths of 50 mils and 
100 mils. 


Dimensional Tolerances in the 8mm 
Magnetic System 


Magnetic sound on 8mm is dependent 
upon acceptable quality from a recorded 
track about 19-mils wide scanned at 2.4 
in./sec. This imposes limitations on 
track placement, width, profile and 
uniformity that are in some cases more 
severe than those imposed on 16mm or 
35mm magnetic sound. It becomes 
vitally important to the future of the 
8mm sound system that commercial 
magnetic striping set a high quality 
level. 

There are a variety of tolerances that 
must be coordinated if the system is to 
function with a maximum practical 
useful track width. Compromises in the 
entire system ray be made, but it 
becomes important to realize: 

(a) other factors being equal, the wider 
the useful track the better and more 
practical the sound reproduction, and 

(b) early agreement on elements of 
interchangeability should be sought but 
every effort must be made not te hamper 
technical progress. 

The striping system described in this 
paper has been found to meet the 
tolerances in track width and placement 
as specified in current ASA Standard 
PH22.88-1956. However, in a magnetic 
sound system only that portion of the 
track in direct contact with the head is 
functioning effectively. This emphasizes 
the importance of controlling the stripe 
profile as discussed by Bach.? The 
contact width of a stripe will always be 
less than the projected width, increasing 
further the uncertainty in effective 
stripe positioning. It is a further ad- 
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vantage of this system using a high 
viscosity dispersion through a precision 
metering orifice that the stripe tends to 
retain the orifice profile. This represents a 
further precision advantage over pre- 
viously described striping procedures. 


Current Practice 


Current practice in film striping 
embraces several primary techniques 
and many modifications thereof. For 
example, a precoated tape of proper 
width may be laminated to the film; 
it may either be laid onto the unprepared 
base or emulsion or into a premilled 
groove. The major requirements are 
good cementing and proper alignment 
since thickness and contour uniformity 
are controlled during dispersion coating. 
Constancy of width and straightness of 
the laminate are a function of tape 
slitting. 

The bead applicating method of 
striping depends on a rotating wheel to 
transfer dispersion from supply pan to 
film. Here the obvious mechanical 
control of wheel width, relative speeds 
and film-wheel separation is much less 
important than the properties of the 
dispersion. Formulation is primarily 
responsible for the preferential wetting 
characteristics that cause the dispersion 
to leave the wheel in favor of joining the 
film. Control of width and _ thickness 
provide critical limitations. 

In any coating operation that places 
the dispersion supply above the film 
the stripe must end up on the film 
through the force of gravity. Flow coating 
falls in this category. It has the limitation, 
however, of generally defining only the 
wet width of the stripe. Thickness 
control is a function of the dispersion 
which must be fluid enough to flow in an 
uninterrupted stream onto the film, yet 
viscous enough to resist further spreading 
once it gets there. Physical controls are 
not very effective on stripe cross-section 
and margin tolerances in this method of 
coating. 

The striping operation described in 
this paper involves a completely closed, 
extrusion-type system. As such, it places 
less restrictions on dispersion formulation 
than the “open” systems previously 
mentioned. For example, compositional 
changes in dispersion resulting from 
solvent evaporation cannot occur within 
the supply and metering system because 
no opportunity for solvent escape is 
provided. Furthermore, physical sep- 
aration of formula components is pre- 
vented by the continuous agitation 
provided by the pumping system. In 
addition, accurate stripe contour and 
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BROOKFIELD VISCOSITY AT 75° F 


RPM 


Fig. 1. Viscosity characteristics of Kodak 
Sonotrack dispersion. 


positioning are easily obtained because 
the hopper, located above the film, has 
an extremely precise orifice. Through this 
orifice the dispersion is extruded at a 
precisely metered rate to give a stripe 
with a well-defined cross section. 


Dispersion 

The striping method chosen will 
govern the formulation of magnetic 
dispersion to a large degree. In those 
systems wherein the dispersion supply is 
uncovered, loss of solvent to the at- 
mosphere must be considered. Since the 
solids content of the dispersion increases 
as the solvent escapes, such loss can 
produce measurable non-uniformities 
over the length of the coating. It is 
generally difficult to prevent the loss of 
solvents in  bead-coating and flow- 
coating systems. 

Systems that do not provide continuous 
agitation to the dispersion supply may 
have settling problems. Magnetic dis- 
persions tend to separate on standing; 
local concentrations of components can 
be reflected in stripe quality. These 
factors, then, assume a major role in 
directing the choice of dispersion com- 
ponents. 

The published version of the dispersion 
formula developed for 16mm Kodak 
Sonotrack striping is over five years old. 
Since then minor modifications have 
been made for various purposes. By 
making additional, slight changes this 
formula has been modified for the proc- 
essed 8mm coating method about to be 
described. The dispersion now being 
used has the following composition: 


Percent 
by 
Weight 
Magnetic Iron Oxide* . . . 21.74 
Nitrate Dopet 43.48 
Ethylene Glycol 1.96 
Buty! Cellosolve 13.59 
Amyl Acetate 19.23 
100 .00 


* C. K. Williams Company, 655 Clinton Ave., 
Newark, N. J., Type IRN-110, 


T 40-60 SS type cellulose nitrate....... 10.0% 
Butyl alcohol............ 4.3% 
Cellosolve ... 


Amy! acetate (commercial) . eee 


612 August 1961 Journal of the SMPTE Volume 70 


— 
| 
= 


Fig. 2. Schematic of Kodak 8mm Sonotrack Striping machine. 


1 — feed section 
2 - coating and inspection 


3 drying cabinet 
4 — calender section 
5 — take-up section 


Magnetic dispersions represent com- 
plex systems whose rheological properties 
are dependent upon every detail of 
preparation and history —in addition 
to the initial formulation. These ma- 
terials are charged into porcelain jars 
and are ball-milled with }4-in. flint 
pebbles for 36 hr. This dispersion is 
filtered through a 100-mesh stainless- 
steel screen immediately upon discharge 
from the mill. 

Dispersions so prepared show the 
rheological properties specified in Fig. 1. 
The successful performance of _ this 
dispersion in the metered extrusion 
coating equipment to be described 
depends upon the relationship shown in 
Fig. 1 as well as upon the wetting 
properties of the dispersion on the 
film surface, upon the solids content of 
the dispersion, etc. These factors not 
only are important in establishing the 
dimensions of the metering orifice and 
the flow rate that will produce a usable 
stripe, but they have a major importance 
in determining the stripe contour —a 
subject of great importance to be dis- 
cussed later. 


Striping Machine 


The machine designed and constructed 
for 8mm Sonotrack striping is shown 
schematically in Fig. 2. Basically, it 
consists of (1) a film supply section 
containing stock rolls and feed elevator, 
(2) a coating station with inspection 
facilities, (3) a drying cabinet, (4) 
calender rolls and (5) a take-up section. 
The dispersion supply system isa 
supplemental unit and does not appear 
in this diagram. 


A-film supply reels 
B — splicer 

section C — feed elevator 

D static eliminator 
E — main drive roller 
F — striping hopper 


G — inspection microscope 
H — gross defects monitor 
I — dry cabinet racks 

J — calender rolls 

K — take-up elevator 

L - take-up reel 


The machine with all doors closed is 
shown in Fig. 3. This L-shaped unit is 
housed in a room that is 10-ft long by 
8-ft wide. 

The feed end or film supply section 
appears in Fig. 4. Two stock roll spindles 
(A) have been provided to facilitate 
changeover from one roll to another 
while striping, thus allowing for un- 
interrupted operation. Since the elevator 
at C will accommodate 50 ft of film, a 
little over 1 min is allowed for change- 
over at the present operating speed of 
40 ft/min. This changeover is facilitated 
by splicing block B which is designed to 
help in making tape splices. It consists of 
two spring-loaded clamps for holding 
the film ends. 

The coating station is illustrated 
partially and occupies the position 
designated F. A detailed description 
is presented later. 

The drying cabinet, for which no 
specific illustration has been provided, 
has four banks of pulleys which ac- 
commodate 250 ft of film. Air velocity 
was chosen to balance such other 
factors as noise, film flutter, etc. Because 
the solvent vapor concentration is very 
low, about 95% of the air is recirculated 
with provision being made to add fresh 
air as required. 

Upon leaving the drying cabinet, the 
film passes between calender rolls shown 
at J in Figs. 5 and 6. Here the stripe is 
compressed to give the desired surface 
and density characteristics. 

The take-up elevator K (Fig. 5) and 
wind-up station L are similar respectively 
to the feed elevator and film supply. 
This elevator allows 1 min to remove 
finished reels. 
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Fig. 3. General view Ko 


Film Transport: One of the key require- 
ments in the transport of a film only 
8mm wide is the assurance of low 
tension in the strand to prevent abnormal 
film distortion and minimize film breaks 
at splices. 

To keep frictional resistance at a 
minimum each of the nylon spools on 
the two elevators and in the drying 
cabinet is mounted on air lubricated 
bearings. These bearings are made of 
porous metal into which pressurized 
air is introduced eliminating all solid to 
solid contact. The elevators are actuated 


8mm Sonotrack Striping machine. 


Fig. 4. Film supply section, Kodak 8mm Sonotrack 


Striping machine. 


A - film supply reels 
B - splicer 


D - static eliminator 
F - stripe applicating unit 


C - feed elevator 


by constant tension springs, each of 
which exerts a pull of 43 lb. Divided 
among the eighteen strands on the 
elevator, this maintains a tension of 
4 oz throughout the machine, except 
at the coating station. 

The spindles upon which the supply 
reels are mounted actually are the 
extended shafts of torque motors. Voltage 
to these motors is limited by a regulator 


Fig. 5. Calender and film take-up section. 


coupled through a rack and pinion to the 
feed elevator. Thus, tension is maintained 
whenever the elevator reaches the limit 
of its extension. The take-up reel and 
elevator comprise a somewhat similar 
combination. 

Power for the main drive is supplied 
through a 1/150-hp synchronous motor. 
It is transmitted through a_rubber- 


Fig. 6. Calender section. 


J, — upper calender roll 


J; — lever arm, upper calender roll 


J — calender rolls K — take-up elevator L — take-up reel J — lower calender roll J, — air pressure cylinder 
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Fig. 7. Stripe applicating section, front view. 


F, — hopper positioning 
screw, lateral 

F,— hopper positioning 
screw, vertical 


E; — main drive roll 

E, — back tension 
torque roll 

F, hopper 


tired roll shown at E, in Figs. 7 and 8, 
which illustrate, respectively, full front 
and oblique views of the stripe appli- 
cating section. A similar roll E, tends to 
be driven in the opposite direction by a 
regulated torque motor thereby main- 
taining controlled higher tension in the 
film as it passes under the coating hop- 


per. 


Coating Unit: The coating hopper, F,, 
is held on a dovetailed mount, which is 
adjustable in two planes. F,, a compound 
screw, moves the mount in a horizontal 
direction perpendicular to the plane of 
the illustration. Its traverse is approx- 
imately 0.005 in./revolution. This move- 
ment positions the hopper with respect 
to the fixed reference planes of the 
mechanical coating assembly. With 
proper film guidance this can be trans- 
lated into control of the margin be- 
tween the edge of the film and the outer 
edge of the stripe. The thumb screw, 
F;, imparts motion in a vertical direction 
thus setting the separation between the 
hopper and the film. Dial indicators 
provide a means of measuring the 
extent of adjustment in either direction. 
During coating the separation between 
the hopper and the film is maintained at 
approximately 0.004 in. 

Precise control and positioning of the 
film at the point where it receives the 
dispersion is unquestionably one of the 
most critical parts of the striping 
operation. To provide the accurate 
lateral positioning required is the func- 
tion of sapphire edge guides Fy. The 
guide bearing on the perforated edge 
which is to receive the stripe is rigidly 
placed on a fixed bracket and forms a 


Fig. 8. Stripe applicating section, oblique view. 


F, — film guiding mechanism 

F; — film support roller 

G, inspection microscope 

Gz inspection microscope 
illuminating lamp 


torque roll 
F, — hopper 


reference surface. The outer sapphire, 
supported by a strip of phosphor bronze 
spring stock, bears on the unperforated 
edge of the film thus holding it against 
the indexing jewel. 

Vertical movement is restricted by 
maintaining proper tension in the film 
strand over the hardened ground and 
polished roller F; which supports the 
film as it is being coated. 


Hopper: The assembled hopper appears 
as shown in Fig. 9. Dispersion enters 
from the feed line through a coupling at 
A and exits to the film through an 
orifice at C. This path is more evident 
in the exploded view of Fig. 10, which 
shows the two side plates and the 30- 
mil separator. The width of the orifice, 
which defines stripe width, is governed 
by the thickness of the separator plate. 
The height of the orifice, which aids in 
the control of stripe thickness, is set 
by the adjusting screw B. This screw 
bears on the upper surface of the 
separator and compresses channel A-C 
to the desired height which is approx- 
imately 0.002 in. 

The hoppers require precise adjust- 
ment and careful handling. For this 
reason a fixture is used to hold the hopper 
in position under a microscope for 
inspection and adjustment purposes. 

This hopper design has proved to be 
very successful in producing precision 
stripes in conjunction with a dispersion 
of the rheologic nature previously 
described. Since the dispersion shows 
some increase in viscosity and a definite 
yield point immediately as the shear 
becomes zero (the time of coating) 
it tends to remain in the contour defined 
by the exit orifice. 


E; — main drive roll 
— back tension 


F,- film guiding 
mechanism 

F; — film support 
roller 


F, — hopper positioning 
screw, lateral 

F; — hopper positioning 
screw, vertical 


Good striping, accordingly, requires 
not only careful and precise mechanical 
design, but also a dispersion with 
compatible rheology. Experiments have 
established the validity of the obvious 
conclusion: either one of these two 
requirements cannot by itself insure a 
good stripe. Only a compatible com- 
bination is effective. 


Drying: Drying of the wet stripe is a 
perfectly straight-forward operation. Air 
at 100 F enters the drying cabinet at the 
rate of 1000 cu ft/min. With a cabinet 
cross-sectional area of two square feet 
this amounts to a linear velocity of 
500 ft/min. Approximately five minutes 
of drying is allowed. 


Calendering: As the solvents evaporate 
in the drying cabinet the dispersion 
deposit becomes rather porous. Since 
sound quality and physical charac- 
teristics can be measurably improved by 
eliminating this porosity, the stripe is 
compressed immediately upon leaving 
the drying cabinet. At this point it is 
sensibly dry but still retains enough 
solvent to allow some reforming. 

The calender rolls (Figs. 5 and 6) 
are 4 in. in diameter. Each is a compound 
roller with a highly polished tungsten 
carbide bearing surface. It has been 
found that materials softer than tungsten 
carbide wear to an unsatisfactory degree. 
A worn, roughened, or dirty calender 
roll will emboss a pattern of marks on 
the coating that is readily reflected in 
sound quality. For this reason the 
surfaces of the calender rolls must be 
maintained scrupulously clean and uni- 
form at all times. 
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Fig. 9. Hopper assembly. 
A - dispersion entrance port 
B - orifice adjusting screw 
C - dispersion exit orifice 


The lower calender roll is driven 
while the upper is a floater. This supple- 
ments the film drive, although very 
little is required at this point because of 
the low friction in the drying cabinet. 

The air cylinder at J, in Fig. 6 is 
supplied with air at 40 psi. Transmission 
through level arm J; results in pressure 
applied by the calender of 31.4 Ib. 


Dispersion Supply System: Development 
of a hopper and accurate control of 
film speed and position are, of themselves, 
insufficient to produce the degree of 
uniformity desired in the magnetic 
stripe. Required also is a precise metering 
of dispersion to the hopper. The device 
designed to accomplish this purpose is 
presented in Fig. 11. 

The dispersion supply tank at A is a 
stainless-steel beaker of 16-0z capacity 
equipped with an electrically driven 
propeller-type stirrer. This agitator was 
provided when it was discovered that 
the normal recirculation rate was not 
enough to completely eliminate settling 
of the dispersion. 


Fig. 11. Dispersion metering unit. 


C - filter 
D - fast pump 


A - supply tank 
B - motor 


Kolb, Lovick, Peer and Weigel: 


E- slow pump 
F — pump drive gears 


Fig. 10. Hopper details. 
A — dispersion entrance port 


Uniform particle size and freedom 
from foreign material are essential to the 
production of high-quality stripes. Slugs 
and particles of dirt coated in a magnetic 
stripe prevent intimate contact with the 
record and playback units thus resulting 
in dropouts. With positive displacement 
of the oxide provided by the pumps it is 
practical to filter all dispersion at the 
coating machine. The filter, shown at C, 
contains a wire-wound element with an 
equivalent pore size of 0.003 in. If the 
dispersions are properly prepared, this 
filter does not require servicing for 
several weeks. It is easily cleaned when 
the pressure drop becomes excessive. 

Two identical gear pumps, D and E, 
constitute the heart of the dispersion 
supply system. They are powered by 


B - orifice adjusting screw 


C - dispersion exit orifice 


separate gears mounted on a common 
shaft F. Each of these gears contains a 
different number of teeth, and this is 
the key to the metering principle em- 
ployed. Pump D, which draws dispersion 
from the supply tank, is driven by a 
gear containing 44 teeth. It delivers 
dispersion to the tee shown between C 
and E in the schematic of Fig. 12. 
Pump E, on the other hand, is driven by 
a gear that contains only 41 teeth and 
cannot remove the flow from the tee as 
rapidly as supplied. The excess, there- 
fore, is diverted through the remaining 
branch of the tee to the by-pass valve G 
and it goes from there to the hopper. 
Delivery from pump E returns to the 
supply tank. A careful selection of gears 
together with a proper choice of shaft 
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RECIRCULATION 
Fig. 12. Schematic of dispersion metering unit. 


A supply tank 
B drive 
C - filter 


D - fast pump 
E slow pump 


F — pump drive gears 
G — by-pass valve 
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speed can give a volume of delivery that 
will cover a wide range. 

Provision for uninterrupted operation 
of the dispersion circulation system is 
made by the solenoid-operated by-pass 
valve G. During those intervals in which 
the striping machine is at rest, the 
dispersion will merely recirculate. The 
unit functions in this manner to eliminate 
the necessity of cleanup at the end of each 
operating period. Thus far, no abnormal 
pump wear has been observed and there 
has been no adverse effect on the 
stability of the dispersion. 


Production Striping 


Inspection of all film received for 
magnetic striping service is a_pre- 
requisite to the coating operation. This is 
carried on as the individual rolls are 
spliced into compound rolls. (The 
striping machine can accommodate 
1600-ft reels.) Each splice is examined 
and repairs of all types are effected where 
required. Tape splices receive added 
attention because it has not been 
possible to obtain acceptable adherence 
between the magnetic dispersions and 
polyester tape splices. This type of 
splice is trimmed with a special fixture 
to remove the tape in the area where the 
stripe is to be applied, which will allow 
coating of the dispersion directly on the 
film. 

Because of the rubbing action of 
guides and sprockets in film handling 
equipment, dirt count normally is 
high at the film edges. When a liquid 
stripe is applied over such dirt each 
particle becomes engulfed and, when 
the coating has dried, appears as a 
distinct bump. These bumps prevent 
adequate contact between the stripe 
and the sound head of the recording and/ 
or playback equipment. They also cause 
irregularities in the edge of the stripe. 
When a sound head scans such an 
irregular stripe, sound quality noticeably 
deteriorates. These considerations have 
led to precleaning all film during the 
inspection and mounting operation. 
The cleaning solution comprises one 
gram of Hercules PE Tetrastearate per 
liter of methyl chloroform. This serves 
to remove unwanted foreign materials 
from the film surface. In addition, 
because of the lubrication provided, it 
insures proper projection quality of the 
film. Adherence of the stripe to the film 
is not affected by the presence of such a 
minute quantity of wax. 

Motion-picture film is also prone to 
the buildup of static charges during 
rewinding. At D in Fig. 4 is an 18-in. 
inductor for the Kodak Static Eliminator 
Power Unit. Its function is to remove any 
static potential acquired by the film 
from any previous handling. Such action 
minimizes attraction of dirt particles to 
the film during coating. 

It is essential that the finished stripe 
conform to the established physical and 
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recording specifications on all types of 
film submitted for striping. Films re- 
ceived for striping may consist of 
originals and duplicates, several types 
of film from one or more manufacturers, 
and films with many different surface 
treatments. The spreading  charac- 
teristics of the liquid dispersion change 
as a function of the film surface. Although 
there are some consistent differences 
among various films, in general, it is not 
possible to predict the degree of spread- 
ing. Even if adjustments could be 
predicted for individual rolls, it would 
not be practical to change the coating 
system controls at the one-minute 
intervals required for 50-ft sections. 

Fortunately, the hopper striping sys- 
tem described here is not grossly affected 
by these undesirable factors. For ex- 
ample, the viscosity of the dispersion 
used is limited only by the ability of the 
pumps to force it through the system at 
the desired rate. (Pressure within the 
hopper is approximately 6 psi.) Further- 
more, the hopper orifice very accurately 
defines the cross section of the emerging 
stream. 

It is not enough, however, that the 
system define the cross section of the 
stream simply as it emerges from the 
orifice. It must also make provisions 
for preserving this form by preventing 
any longitudinal stretching or com- 
pression. This is done by imparting to 
the emerging stream a linear speed 
equal to that of the film. The proper 
combination of pump speed, linear 
velocity, and orifice shape gives the 
desired results. Within reasonable limits 
the width and thickness of stripe are 
independent of the amount of separation 
between hopper and film. 

Once the stripe has been deposited 
on the film in the desired width, spread- 
ing must be either closely controlled or 
completely eliminated. If the final stripe 
dimensions were to be determined solely 
by the natural spreading tendency of a 
liquid dispersion, nonuniform results 
would be obtained. The greater the 
amount of spreading allowed the greater 
the variation among various film samples. 
Rigid control can be effected only by 
proper formulation. The cohesive forces 
prevailing within the stripe must be 
equal to, or only slightly greater or 
less than, the attracting forces that tend 
to spread the wet dispersion. 

The extrusion hopper supplies dis- 
persion to the film surface in a rec- 
tangular cross-sectional area that is 
approximately full stripe width. The 
viscosity of the dispersion is maintained 
at a high enough level (approximately 
6,500 centipoises) so that spreading 
tendency is held to a minimum. This 
serves to maintain both the required 
width of stripe and the desired margin 
between the outer edge of the stripe and 
the edge of the film. Fortunately, with 
this technique, the dimensional variations 


in stripes that occur by reason of film 
surface differences are minimized and 
remain well within the specified tol- 
erances. 


Standards 


The ASA Standards in effect at the 
present time specify stripe width and 
placement only. There has been no 
difficulty in meeting these standards 
with the hopper coating system. Place- 
ment of the stripe is readily varied by 
means of the micrometer screw adjust- 
ment. Changes in width are made by (1) 
the hopper adjusting screw, (2) control 
of pump speed and (3) change in the 
width of the hopper separator plate. 


Quality Controi 

A magnetic stripe should be judged for 
both physical quality and sound quality. 
Physical quality is concerned with 
appearance, adherence, wear charac- 
teristics, and dimensional considera- 
tions; sound quality is measured in 
such terms as output, frequency response, 
amplitude modulation and _ practical 
listening tests. 

Routine control of 8mm _ magnetic 
striping starts with the dispersions. 
The quality of the dispersion is checked 
by a viscosity measurement on each 
batch produced. Control limits have 
been established and no dispersion that 
is outside the specified limits is accepted 
for production. In addition, the first 
coatings made from each batch of 
dispersion are checked for physical and 
recording characteristics on the finished 


stripe. 


Monitoring: It is advantageous to 
employ a device as soon as practical 
following the coating to detect the loss 
or narrowing of the stripe. Inasmuch as 
the stripe at this point will have most 
of the solvents still in the coating any 
monitoring device must avoid contact 
with the stripe. Resolution of the varia- 
tion of the coating sufficient to detect 
minute flaws precludes the use of 
devices such as the reluctance bridge. 
Experimentation with the problem 
proved that an infrared detector with a 
suitable optical system could discriminate 
between the magnetic oxide of the stripe 
and the dyes in most color films. A 
filter such as the Kodak Wratten 87C 
cuts off the radiation of a tungsten 
exciter lamp below about 800 mz. 
The density of the dyes in most color 
films decreases rapidly above a wave- 
length of 800 my. The density of the 
magnetic stripe in the range 800 to 
1200 my is sufficient to permit dis- 
crimination between the stripe and the 
maximum density of the dyes of color 
films. The response of the silicon photo- 
cell is negligible above 1200 my. This 
system is not effective when black-and- 
white films are being coated. 

The actual monitor detector (located 
at H in Fig. 2) consists of two tungsten 
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exciter amps, two sound optical systems 
from projectors, and two photocells 
and suitable guides for positioning the 
film. The projected image height of less 
than 0.001 in. permits close control of 
width of stripe and detection of very 
small defects. Both the width and defect 
detectors notify the operator only in the 
event of increased transmission of in- 
frared radiation. 

The monitor consists of a d-c amplifier 
direct coupled to a low-voltage cathode 
follower, the output of which is direct 
coupled to a thyratron. This is necessary 
to permit detection of slow as well as 
rapid changes. A relay in the plate 
circuit of the thyratron energizes an 
alarm and grounds the thyratron plate. 
The cathode follower was found neces- 
sary to isolate the d-c amplifier and 
also to present a low-impedance source 
for the thyratron. The short operational 
time of the thyratron permits long tube 
life without significant change of charac- 
teristics. 


Routing Testing: Daily maintenance 
checks are made on the machine 
to insure absolute cleanliness. All idler 
rollers, edge guides and drive rollers 
must be free of foreign particles and 
dried oxide or the surface of the stripe 
may be disturbed. The calender rollers 
receive daily cleaning with solvent. 
Coating hoppers are handled and 
stored with extreme care to prevent 
burrs, nicks or any type of damage to 
the coating orifice. 

The coating machine is set up for 
production and checked by striping a 
short length (50 ft) of test film. This test 
is measured immediately for the width, 
thickness and position of the stripe. 
Only after this has been done and 
standard operating conditions established 
is customers’ film fed onto the machine. 

Routine control measurements of 
significant physical characteristics are 
made and plotted on control charts. 
These measurements include the width, 
thickness, position and surface quality 
of the finished stripe. All inspection of 
the stripe is carried out under at least 
40X magnification. In addition to the 
measurements made on the finished 
stripe the electronic monitor on the 
machine is set to sound an alarm whep- 
ever the position or width of the wet 
stripe does not conform to standard. 
This monitor will also detect skips in the 
coating. 

Sound reproduction capabilities of the 
stripe are determined on a _ special 
recorder reproducer. This recorder has 
no intermittent pulldown and utilizes a 
double inertia wheel system to achieve 
good film motion at the very low film 
velocity used with 8mm magnetic films. 
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Less frequently, magnetic stripes are 
tested for compatibility with a Kodak 
Sound-8 Projector and a foreign and 
another domestic sound projector. 

The basic signal source is a low 
distortion sine wave generator. Listening 
tests employ a professional-quality tape 
recorder operating at 15 in./sec as the 
signal source. 

Certain tests are considered so signi- 
ficant that daily checks are required. 
Amplitude modulation is considered to 
be most important. Frequency response, 
sensitivity and output for a _ given 
distortion level and noise are frequently 
checked. 

Amplitude modulation measurements 
are made using a_ laboratory-quality 
intermodulation analyzer. A signal fre- 
quency of 2000 cps is considered ad- 
equate for routine analysis of 8mm 
stripes. On occasions a test at 7000 
cycles may be made. Comparison of 
amplitude modulation data from coat- 
ing to coating requires careful main- 
tenance of head position, head wear, 
stripe erasure, demagnetization of the 
heads, cleanliness of the test samples 
and uniformity of the film transport. 
Significant evaluation of the amplitude 
modulation test further requires that 
the bandwidth of the low-pass filter be 
known and that the response of the 
filter and measurement system be excel- 
lent to a few cycles per second. The 
passband of the high-frequency filter 
must be flat within a decibel. The 
equalization of the reproduction am- 
plifier must also provide a constant out- 
put over this same frequency range. 
Unless these conditions are fulfilled, 
speed variations will be interpreted as 
amplitude modulation. 

The other instruments used in the 
analysis of the stripe characteristics are a 
harmonic analyzer, an a-c vacuum tube 
voltmeter, an oscilloscope and a re- 
cording oscillograph. The harmonic 
analyzer is used to specify recording 
levels relative to the distortion present 
in the recording. A double channel 
recording oscillograph provides a ready 
analysis of the source of defects and a 
permanent record for future reference. 


Conclusions 

The system described makes it possible 
to apply a magnetic oxide dispersion on 
a variety of film surfaces to produce a 
sound stripe of high quality that meets 
current ASA Standard PH22.88-1956. 
The magnetic stripe produced by this 
system has excellent sound reproduction 
capabilities. This should make sound 
on 8mm film attractive to all 8mm 
camera users and should open many 
new uses in the industrial and _profes- 
sional field. 


Many people other than the authors 
in the Manufacturing Experiments and 
Color Technology Divisions of the East- 
man Kodak Co. contributed to the 
success of this program. Special acknowl- 
edgment should be made of the con- 
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E. Jewett and H. F. Ott. 
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Discussion 

Harry Sombor (General Electric Co., Syracuse, 
N.Y.): Do you prestripe, also? 

Mr. Weigel: This equipment was designed and 
built to stripe processed film in 8mm width, but 
I’m sure that the iron oxide and the machine 
are unable to discriminate between raw stock 
and processed film. If the machine can be 
operated in the dark I’m quite sure the applica- 
tion can be made. 

George Lewin (Army Pictorial Center, Long Island 
City, N.Y.): Just how is infrared light used to 
monitor the film? 

Mr. Weigel: It monitors the presence or ab- 
sence of the stripe and intermittency in the stripe, 
a mislocation of the stripe (referring to the lateral 
positioning), and also it will detect variations in 
width, within certain reasonable limits. 

Mr. Lewin: What wave length do you use and 
what about the thickness? Won’t it detect varia- 
tion in thickness as well? 

Mr. Lovick: The choice of the wavelength 
which you would use to detect isn’t important; 
you simply use a wavelength somewhat beyond 
that which will be effective for the dyes, probably 
in the neighborhood of 900 millimicrons and not 
so far out as to get to the area where you have 
complete transmittance of the track. You can 
use infrared transmittance to detect variations 
in thickness. We are not currently using it in that 
fashion although the original equipment was 
designed to do that. 

Mr. Lewin: Do you detect this with a photo- 
electric cell? Is that your guiding factor? 

Mr. Lovick: Yes, silicon-type photocells. We 
filter a tungsten source with Wratten 87C filters 
to put the peak sensitivity in the range of around 
900 or 950 millimicrons. 

Ray Burlay (Minnesota Mining and Manufac- 
turing Co., St. Paul, Minn.): What about the 
actual thickness and the variation in thickness, 
roll to roll, overall? 

Mr. Weigel: I can only say that our stripe 
stands within the tolerances that are recom- 
mended. The thickness is approximately four- 
to five-tenths of a mil. The thickness uniformity 
and reproducibility are controlled by the pre- 
cision metering functions of the coating equip- 
ment. Magnetic recording tests on the finished 
stripe, as a quality control procedure, have 
confirmed this uniformity during nearly a year 
of commercial operation. 

Mr. Burlay: What is the effect of the calen- 
dering roll on the coated stripe; does this squash 
it down a little? 

Mr. Weigel: It will compress the stripe some- 
where between 10 and 25%. 


Precision Magnetic Striping of 8mm Film 
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Photographic Sound for 8mm Film 


Photographic soundtracks for 8mm motion pictures offer a major advantage in 
cost as compared with magnetic tracks in all applications that require large numbers 
of release prints. Contrary to the general belief, photographic soundtracks can give 
at least as good quality as magnetic sound stripes. A demonstration system using a 
Kodak 8mm Magnetic Sound Projector modified to reproduce photographic tracks 
is described, and performance data are given. 


aa SOUND would someday be added 
to 8mm motion pictures has always been 
a certainty. The step has been technically 
feasible for at least the past ten years. 
It was also predictable that in the begin- 
ning the soundtrack would be magnetic, 
since this is the only method of sound 
recording that is well suited to the needs 
of the amateur, who is today the prin- 
cipal user of 8mm film. 

It has already become obvious, how- 
ever, that 8mm motion pictures with 
sound can be useful in many new ways in 
industry and in education. It is clear 
that 8mm film will become more and 
more a professional medium, and that 
many copies of most film subjects will 
be required. Other participants in this 
symposium have expressed the conviction 
that the medium holds revolutionary 
possibilities, largely because they expect 
that prints will be made available in 
very large numbers at moderate cost. 
In meeting this need the added cost of 
the magnetic soundtrack may well be a 
serious handicap. 

Che purpose of this paper is to urge 
as forcefully as possible that we take a 
realistic look at the comparative advan- 
tages of photographic (or “‘optical’’) 
sound and magnetic sound for 8mm 
film before the nontheatrical industry 
has committed itself completely to one 
of these methods. 


Photographic vs. Magnetic Sound 
for 8mm Film 


To make a photographic soundtrack, 
we use the light-sensitive emulsion that 
is already on the film, and we process it 
in the same solutions that are already 
necessary for the picture. Printing the 
picture and sound in one pass through 
the printer is not merely feasible, it 
leads to the most economical way of 
building the equipment and the most 
convenient way of working. The sound- 
track produced in this way adds very 
little to the cost of a silent picture print. 
Adding the magnetic track requires two 
more operations — striping, and re- 
recording the sound. Even when these 
operations are carried on in multiple on 
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32mm or 35mm film, they add sub- 
stantially to the cost of the print. 

As will be shown later, the cost of 
producing an 8mm print with photo- 
graphic sound, with either black-and- 
white or color film, can be reduced to 
the order of one-fourth of the cost of 
producing an equivalent 16mm print of 
the same subject. The writer believes 
that it is necessary to reach this level 
of cost in order to open the fields of use- 
fulness that are within the possibilities 
of 8mm film. 

The Impossibility Concept 

The principal difficulty, of course, is 
that ‘‘7t cannot be done’ or “‘it can be 
done only under advanced scientific laboratory 
“onditions.”” 

Since these statements probably ex- 
press the opinions of the overwhelming 
majority of workers in the film industry, 
and since what is at stake may well be 
nothing less than the healthy develop- 
ment or nondevelopment of an impor- 
tant new industry, the writer feels that 
it is unavoidably necessary, at this time, 
to analyze rather fully the inferiority 
complex that has dominated the thinking 
of the sound-on-film industry for the 
past thirty years. 


Frequencies and Speed 


The histories of photographic sound 
recording and magnetic sound recording 
present an interesting lack of paral- 
lelism. The first magnetic recorders to 
reach the American market after World 
War II operated at a linear tape speed 
of 30 in./sec. Today we have tape 
recorders for home use which record and 
reproduce 10,000 to 14,000 cycles at a 
tape speed of 32 in./sec. Photographic 
recording began about 1927 with a 
linear film speed of 18 in./sec and a 
recorded frequency range of 6900 cycles. 
In the early 1930’s the frequency 
range was extended to between 7000 
and 8000 cycles, and was standardized. 
The standard has remained the same 
ever since. Sixteen-millimeter sound, 
originally regarded as impossible, is to 
this day limited to a low standard of 
fidelity by the characteristics of available 
reproducers, although it has a linear 
speed of 7.2 in./sec. Eight-millimeter 
photographic sound, at a linear speed 
of 3.6 in./sec, is, for most workers, 
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unthinkable. Yet the resolving power 
and uniformity of granule distribution of 
fine-grain photographic film are not 
inferior to those of magnetic tape. 
Why is it that the possibilities of photo- 
graphic recording have remained largely 
unexplored for over thirty years? 

Figure 1 is presented as evidence 
that it is not impossible to record high 
frequencies on film, even at a linear 
speed of 3.6 in./sec. It is equally possible 
to reproduce them. 


Width of Light Beam 


To succeed in any task, we must use 
the appropriate tools. In the process of 
reducing the linear speed of magnetic 
tapes from 30 in./sec to 32, and even to 
1} in./sec, the magnetic recording in- 
dustry has progressively reduced the gap 
in the reproducing head to as little as 
0.0001 in. The consequences of similarly 
reducing the widths of recording and re- 
producing light beams have never been 
fully explored by the photographic in- 
dustry, partly because premature stand- 
ardization of the overall reproducer char- 
acteristics made it impossible to exper- 
ience much benefit from such optical 
improvements. Of course, other questions, 
such as noise and distortion, are involved. 
We shall come to them before we have 
finished. 

Figure 2, which is based on measure- 
ments made in 1950, gives a good picture 
of the relation between the width of the 
recording light beam and the frequency 
response of photographic recording. All 
these tests were made at a linear speed 
of 7.2 in./sec, on 16mm film, but they 
have been replotted to show their sig- 
nificance in terms of 35mm, 16mm and 
8mm recording. In every case it is as- 
sumed that the record is scanned by a 
light beam of the width that is generally 
considered appropriate for the linear 
speed involved, that is, 0.0012 in. for 
the 35mm record, 0.0005 in. for the 
16mm_ record and_ correspondingly 
0.00025 in. for the 8mm record. The 
importance of the reproducing beam 
width attenuation should not be over- 
looked. In each of these cases it amounts 
to approximately 2 db at 5000 cycles, 
4 db at 7000 cycles and 9 db at 10,000 
cycles. Obviously one way of extending 
the frequency range would be to use 
narrower scanning beams. 

The curves in Fig. 2 show the char- 
acteristics of constant-amplitude vari- 
able-area records with playback of the 
original record, not a print. No high- 
frequency pre-emphasis, such as _ is 
always used in practical recording, is 
included. For this the reader should 
compare Fig. 2(C) with Fig. 6. The 
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curves are applicable with little error 
to variable-density recording. 

The recording optical system used in 
making these tests originally gave an 
image width of 0.00012 in. The wider 
images were obtained by changing a slit 
in the system. The widths stated are ac- 
tual, taking into account all factors 
such as lens aberrations and diffraction. 
The film was normal black-and-white 
positive. Subsequent work has proved 
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that these curves are reasonably repre- 
sentative of what can be accomplished 
by recording on color stocks such as 
Eastman Reversal Color Print Film, 
Type 5269, and Color Print Film, Type 
7382. 

With the information contained in 
Fig. 2 it is possible to understand both 
what can be done and the reasons behind 
the refusal of the industry to believe 
that wide-frequency ranges can be re- 
corded successfully on film. 
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Fig. 2. Effect of the width of the light beam used for recording on the frequency re- 
sponse of photographic sound records (constant-amplitude recording) on 35mm, 16mm 
and 8mm film. Curves: (2) 0.00012-in. light beam; (5) 0.00025-in. light beam; (c) 
0.0005-in. light beam; and (d) 0.001-in. light beam. 
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Photographic Sound for 8mm Film 


Fig. 1. Photomicrograph (180X) of 10,000-cycle record on 8mm film at 3.6 in./sec. Note corner of perforation at righthand side. 


Neglect of Optics 

Optics, unfortunately, is a branch of 
science that has been left out of the 
training of engineers for many years. 
What is contained in the usual college 
textbook of physics is scarcely the ABC 
of the subject. Unless he has a special 
interest in optics, the student learns 
no more than this. It is not surprising, 
therefore, that the men who were en- 
gaged in developing the first commercial 
sound-on-film recorders in 1927 and 
1928, all of them good electrical or 
mechanical engineers, produced some 
rather shockingly bad designs in their 
optical systems. 

As Fig. 2(A) shows, for 35mm record- 
ing it is desirable to have an image 
width not greater than 0.0005 in., al- 
though passable results can be obtained 
with a width of 0.001 in. The optical 
systems of 1928 were intended to give 
images 0.001 in. wide, but the means 
provided for focusing them were so 
imperfect that the effective image width, 
in almost every case, was nearer 0.002 
than 0.001 in. An enlargement of a 
representative 5000-cycle record on 
35mm film made with one of these op- 
tical systems in 1929 is shown in Fig. 3. 


Fig. 3. A representative 5000-cycle nega- 
tive on 35mm film made early in 
1929. 
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It is not hard to see why workers were 
discouraged with this sort of result. 

The work of all the early equipment 
designers appears to have been about 
equally bad from an optical standpoint, 
as was evidenced by the fact that in the 
year 1929 all the productions that were 
being exhibited in the motion-picture 
theaters of New York were plagued by 
lisping speech and other effects char- 
acteristic of poor high-frequency re- 
sponse. The causes of this deficiency 
were corrected only gradually over a 
period of several years, because it was 
almost universally assumed that the 
limitation was in the film rather than 
in the equipment. Cnly a few workers 
ever realized fully that the principal 
trouble was the failure of the recording 
optical system to form a sufficiently 
narrow line of light on the film. Thus it 
became establisked as a “‘fact’’ that it is 
very difficult. to record high frequencies 
on film. 

The persistence of this misconception 
is surprising. Thus in 1949 Frayne and 
Wolfe wrote: “Although the basic 
problems of recording on 16mm film are 
essentially the same as those encountered 
in the use of 35mm film, the lower film 
speed of the 16mm presents an entirely 
new set of problems... .Since the losses 
at 12,000 cycles on 35mm usually limit 
useful recording to that upper limit, 
it is quite obvious that a practical 5000 
cycle upper limit on 16mm is indicated.” 

The reader should note the implicit 
assumption that it is impossible to record 
high frequencies at any closer spacing 
on the film than is being done by the 
existing 35mm equipment. 

As ‘part of this discussion Frayne and 
Wolfe published a curve (Fig. 28-6 
of their book) which agrees well with 
curve ¢ of Fig. 2(B) above, provided 
representative printing losses are added. 
This in effect proves that their tests 
were made with a standard optical system 
intended for 35mm recording, which at 
that time gave a 0.0005-in. image. 
Sixteen-millimeter recorders which had 
a recording image width of 0.00015 
in. had then been on the market and 
widely used for over ten years, but the 
standard of performance that was thereby 
made possible could not be realized in 
practice because all 16mm sound pro- 
jectors, in accordance with the prevailing 
concept of what was possible, were 
made to reproduce only about a 5000- 
cycle frequency range. 

In short, it should be realized that 
recording equipment can be built, and, 
in fact, has been built by all the principal 
manufacturers, that is capable of much 
better quality than is being obtained at 
the present time, and the reasons for 
this poor ‘performance are, first, the 
persistence of the belief that wide-range 
recording cannot be done photograph- 
ically, and second, the lack of suitable 
reproducing equipment. 


Other Limiting Factors 


It should be added that four other 
factors have influenced the industry in its 
decision not to attempt to produce 
high-fidelity sound. These are the effects 
of contact printing, film background 
noise, cross-modulation distortion, and 
distortions arising from the conditions 
under which sound for motion pictures 
often must be recorded and from the 
many re-recordings that are sometimes 
needed to arrive at the effects desired. 
The set of problems last mentioned does 
not concern us here, since we are not 
discussing how to make 8mm _ sound 
better than 35mm sound, but the other 
problems deserve careful consideration. 


Effects of Contact Printing 


Contact printing of soundtracks with 
average equipment introduces losses 
of high frequencies that are about equal 
to the difference between curve a and 
curve ¢ in Fig. 2. These losses obviously 
are of little importance in 35mm practice; 
they are serious limitations in 16mm 
work, and they would be fatal in 8mm. 
In addition to this, the negative in con- 
tact printing contributes most of the 
noise that is heard when the print is 
reproduced, since every random in- 
equality of light transmission in the 
negative is magnified in the print by the 
high gamma of the print stock. For 
these reasons we cannot now think of 
printing 8mm sound from an 8mm nega- 
tive. As film emulsions continue to im- 
prove this may well become possible 
at some time in the future. 


Film Background Noise 


Film background noise in general is 
due to three causes: the grain structure 
of the emulsion, dirt in the forms of scum 
and dust picked up in processing, and 
mechanical abrasions of all kinds. Film 
laboratory practices in the industry be- 
ing as they are, very few workers have 
had the opportunity to evaluate the 
importance of these factors separately. 
More than twenty years ago the writer 
had to make a serious investigation of 
the possibilities of very narrow sound- 
tracks on film, and for this purpose he 
found it necessary to arrange to process 
the films under quite exceptionally clean 
conditions. When this was done he found 
that tracks only 0.010 in. wide, running 
at a linear speed of 45 ft/min, gave no 
more noise in reproduction than stand- 
ard 35mm tracks processed and printed 
under the usual conditions. As a result 
of this work and other experiences he 
feels that it can be stated with assurance 
that the granularity of modern films 
used for release printing is not an im- 
portant source of noise. Dirt can be 
avoided by the proper use of water filters 
and air filters. Mechanical abrasions 
can occur, of course, in either processing 
or projection, but in both cases they can 


be avoided by proper equipment design. 
In the projector which was modified to 
demonstrate our photographic 8mm 
soundtracks we made sure that all parts 
that might have come in contact with 
the soundtrack were undercut, and we 
have noted no increase of noise from 
frequent projection of our experimental 
films. 

Since the audibility of film background 
noise increases rapidly as the reproduced 
frequency range is widened, noise may 
be a valid reason for limitation of the 
range. We have used a range of 7000 
cycles for our experimental 8mm films, 
and believe that this will prove to be 
desirable for commercial use. 


Cross-Modulation Distortion 


Cross-modulation distortion deserves 
much more attention than it is possible 
to give here. A paper on the subject is 
being prepared which the writer hopes 
to have ready in the near future. Certain 
facts are of such pertinence to 8mm, 
however, that they will be stated even 
though they cannot be documented 
fully. These facts are not unknown to at 
least some others in the industry. 

Variable-area records as they are made 
and printed at the present time contain 
a substantial amount of distortion of 
the cross-modulation type which is not 
corrected and cannot be corrected by 
the generally accepted techniques for 
measuring cross modulation and de- 
termining the print density to be used 
with a given negative density. These 
techniques have been devised to correct 
the well-known distortion of “ess” 
sounds, which is so objectionable that 
it must be corrected if prints are to be 
at all acceptable. The residual cross- 
modulation distortion is in the range of 
500 to 3000 cycles in 16mm prints and 
in the range from 1000 to about 4000 
cycles in 35mm prints. Its correction, 
with the film types now used, would 
require either much higher negative 
densities or much lower print densities 
than are now used, and in either case 
the ‘‘ess” sounds would be badly dis- 
torted. This cross-modulation distortion 
in the middle frequencies is not par- 
ticularly objectionable in the reproduc- 
tion of music. In speech it produces a 
vague sense of unpleasantness which is 
immediately noticeable if a film record 
is compared with the same speech on 
magnetic tape or on a disc. In some cases 
the distortion is bad enough to give the 
impression that the speaker was suffer- 
ing from a mild case of laryngitis. 

While it appears that the precise 
nature of this residual cross-modulation 
distortion has not generally been recog- 
nized — at least, it has not been de- 
scribed in the literature — all film 
workers who are concerned about the 
quality of recording have recognized 
for a long time that film records were 
far less free from distortion than tape 
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and disc records, and since in general 
the proper procedure in reproducing a 
distorted record is to limit the frequency 
range, this has provided another reason 
for retaining the limited ranges that 
are used, especially in reproducing 
16mm film. 

It happens, however, that this is not 
the usual situation. The distortion prod- 
ucts that are generated by cross modu- 
lation are mostly lower in frequency than 
the signals upon which they are super- 
imposed, so that they are not rendered 
less, but rather more audible by supress- 
ing the high-frequency range. It is for 
this reason that 16mm _ records, for 
example, sound better on a projector 
that gives good high-frequency repro- 
duction, such as the Eastman Model 25, 
whereas, being somewhat badly dis- 
torted, they should, by all the usual 
rules, sound worse than they do when 
reproduced on the usual projector with 
a rapid cutoff above 4500 cycles. 

The type of cross-modulation distor- 
tion referred to above as “residual” 
cross modulation is not impossible to 
remove. It arises from the practice fol- 
lowed at present of using for the sound 
negative a film which has image spread 
characteristics that are decidedly dif- 
ferent from those of the release print 
film. The film used for the sound negative 
exhibits a large “Ross effect’; that is, 
images on it contract in development 
because the gelatin is locally hardened 
by the reduction products of the metol 
and hydroquinone used in the bath. 
The release print stock exhibits much 
less of this effect because the emulsion 
has been prehardened. The shrinkage 
of the image on the negative affects 
the middle frequencies most. Large 
images are too firmly anchored to the 
base to change much in size; on the 
other hand, the high-frequency images 
are too small to shrink much in com- 
parison with the spreading of the 
image caused by the irradiation of the 
exposing light in the emulsion. Since 
the middle frequencies do not contract 
on the print, we have the situation that 
when the image spreads are balanced for 
the higher frequencies, as they must be 
to prevent “ess” distortion, they are 
badly out of balance over the middle 
frequency range. 

The remedy for this is to make the 
sound negative on film that has the same 
characteristics as the print stock in terms 
of the Ross effect. Some workers who 
have made the sound negative on stand- 
ard release print stock have noted a 
substantial improvement in results, al- 
though this practice usually presents 
difficulties because the speed of the 
film is insufficient for most recorders. 

These facts regarding cross-modulation 
distortion are pertinent in relation to 
8mm sound for two reasons, first, be- 
cause they show that another of the 
supposed obstacles to extension of the 
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frequency range in photographic re- 
cording can be removed at any time that 
we choose to do so, and second, be- 
cause they indicate a pitfall to be 
avoided in producing 8mm _ sound 
prints. The writer has no doubt that 
good 8mm soundtracks can be made by 
optical reduction from larger negatives, 
but in order to do so it will be necessary 
to record and process the negatives 
specifically for the optical reduction 
printing process. The situation that has 
existed for many years, in which 
16mm _ optical reduction prints were 
made from the same negatives that were 
recorded for 35mm contact printing, 
simply will not do in the case of 8mm. 


Re-Recorded Sound for Release Prints 


We have preferred to work with vari- 
able-density tracks made by re-recording 
from magnetic master records because 
this procedure avoids all the problems 
associated with printing and with cross- 
modulation distortion and at the same 
time it gives a large measure of flexibility 
in other ways. The re-recording printer 
uses a mirror galvanometer with an 
optical system in which a mask, in 
combination with a narrow aperture 
on which the mask is imaged by a lens 
associated with the galvanometer, pro- 
duces variable-intensity modulation of 
the light in the line image focused on the 
film. If the mask has the shape of a “V” 
with straight sides, the modulation is 
strictly linear. If the mask is modified to a 
shape somewhat like the profile of a 
bell, the modulation is made nonlinear 
in such a way that the nonlinear relation 
between exposure and resultant light 
transmission of the film can be com- 
pensated. With care one can obtain a 
strictly linear relation between electrical 
input to the galvanometer and the 
light transmission of the processed film 
over the entire range from the highest 
light transmission of which the film in 
question is capable, to, at the other 
extreme, a light transmission of about 
3%. When the track is fully modulated 
between these extremes, the level in 
reproduction is as high as the level 
obtainable from variable-area tracks. 
This type of soundtrack is inherently 
free from the “ess” type of distortion; 
it gives pleasing and natural reproduction 
of speech; and the linearity attained is 
such that records of music are excellent. 

A more detailed description of this 
method of recording will be found in the 
last paper in the bibliography. 

It should be added that no new phe- 
nomena have been observed in applying 
the method to 8mm film; the fact that 
the waves of the record are five times as 
closely packed as in 35mm does not 
seem to have altered the basic charac- 
teristics of the recording process. Like- 
wise we have observed no harmful 
effects from the proximity of the per- 
forations. 


Photographic Sound for 8mm Film 


For these 8mm tests an optical system 
originally designed for 16mm recording 
with an image width of 0.00015 in. was 
modified to give an image width be- 
tween 0.00009 and 0.0001 in. At first we 
found it necessary to work with 16mm 
single-perforated film because no film 
with 8mm _ perforations was available 
which did not have manufacturers’ trade- 
names or coded information printed in 
the space between the perforations and 
the edges of the film. Using a 16mm 
recorder modified by gear changes to 
run the film at a linear speed of 3.6 
in./sec, and reproducing on a 16mm 
film phonograph similarly modified, we 
verified the fact that the color films on 
which most 8mm prints will presumably 
be made all yield satisfactory sound- 
tracks. In this work we inserted a 
mask directly in front of the film in the 
reproducer to limit the width of the 
track reproduced to 0.020 in. Later we 
found a positive-type film made by 
Gevaert in Belgium on which the 
coded information is in the spaces 
between the perforations, and only 
occasionally encroaches on the area in 
which we have to place the sound track. 
With this we have made actual 8mm 
sound films which have been reproduced 
on a Kodak 8mm Sound Projector 
modified by removing the magnetic 
head and substituting a lamphouse 
equipped with a suitable scanning 
optical system and photocell, as shown 
in Figs. 4 and 5. 

This optical system, which was de- 
signed specifically for this application, 
consists of three small cylindrical lenses, 
two of which are parallel to the lamp 
filament while the third has its axis at 
right angles to the others. The system in 
its mounting is 0.500 in. in diameter by 
0.485 in. long; it is used with a 2-amp 
lamp, and produces a scanning image 
0.00025 in. high and 0.020 in. long. 
The working relative aperture is some- 
what higher than it is practical to use 
in 16mm scanning systems, since at this 
time it is reasonable to assume that it will 
be possible to standardize 8mm sound 
films in such a way that the problem of 
emulsion position, with the attendant 
problem of making an optical system 
that can be focused at the middle of the 
film base and be sufficiently well in 
focus at either surface, will not arise. 
Because of the use of the 2-amp lamp 
and this gain in relative aperture, the 
amount of light delivered to the photo- 
cell is comparable to the amount 
delivered in 16mm projectors which use 
the 0.75-amp lamp. 

It was not possible to modify the 
amplifier originally used in this projector 
to record and reproduce magnetic 
sound, since it used a printed circuit. 
The amplifier which was substituted for 
it is entirely conventional. The photo- 
cell is the familiar type 927, used with a 
bias of 70 v. The cell itself introduces a 
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Fig. 4. 8mm projector modified to reproduce soundtracks 0.030 


in. wide. 


drooping frequency characteristic which 
is easily compensated in the amplifier. 
We have made the system flat to 7000 
cycles as tested by means of a device 
we have used for many years which gives 
constant modulated light in a beam 
similar to the one reaching the cell in a 
projector. This device was first employed 
to standardize the equipment used to 
calibrate the ASA Standard 16mm 
Multifrequency Test Films. 

The overall playback frequency 
characteristic obtained with this pro- 
jector, including high-frequency pre- 
emphasis in the recording amounting to 
a maximum of 8 .db at 6000 cycles, is 
shown in Fig. 6. 

It should be apparent, therefore, that 
no great problems are involved in 
producing an 8mm projector to re- 
produce photographic soundtracks. 


Quantity Production 


In the writer’s opinion the best 
method of producing 8mm sound prints 
in quantity will be to use a continuous 
16mm to 8mm picture reduction printer 
exposing two rows of picture images run- 
ning in the same direction on specially 
perforated double 8mm stock. The two 
soundtracks can be re-recorded at the 
same time from a magnetic original. 
If the frequency range of the prints is, 
for the present, limited to 7000 cycles 
and if the light modulator is flat to 
50,000 cycles, the printer can be operated 
at 6% times projection speed, or 120 
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Fig. 5. Close-up showing lamphouse, reproducing optical 


system and photocell housing of modified projector. 


ft/min, and it will produce 240 ft/min of 
8mm prints, Since this is equivalent to 
480 ft of 16mm film, the printing cost 
will have been reduced to about one- 
fourth the cost of printing 16mm. The 
ratio of film stock cost between 16mm and 
8mm is, of course, 4 to 1. The use of 
stock 16mm wide rather than 35 or 
32mm wide will minimize errors due to 
slitting. 

The necessary light modulators of 
wide-frequency range have been de- 
veloped and have been in commercial 
use for the past year. 

It is hardly possible to overemphasize 
the fact that this method of producing 
8mm photographic soundtracks is not 
an extremely difficult achievement of 
the scientific laboratory. It is a com- 
paratively simple technique which can 
be put into practice in any properly 
controlled film laboratory. 

The soundtracks we have made for 
demonstration purposes have had sub- 
stantially the same dimensions as the 
magnetic stripes for which the projector 
was designed. Figure 7 shows the film with 
the soundtrack and with the scanned 
area drawn in to scale and dimensioned 
in the usual way. On the basis of the 
tests made thus far, we consider this a 
practical system. 


Proposed Change in Standard 


We believe, however, that it would be 
advantageous to make a change in the 
direction shown in Fig. 8, which we have 


forwarded to the Sound Committee 
and the 16mm and 8mm Committee as 
a definite proposal for standardization. 
If the perforation on 8mm film, which 
is now 0.050 in. high and 0.072 in. 
wide, were changed to a square perfora- 
tion, 0.050 in. in each direction, keeping 
the side next to the picture in the same 
position as it is at the present time, we 
would have a space 0.058 in. wide 
between the other side of the perforations 
and the adjacent edge of the film. In 
this space it would be possible to record a 
variable-density soundtrack 0.050 in. 
wide without permitting light to strike 
either the edges of the perforations or 
the narrow, ragged edge resulting from 
the slitting of the film. (Light striking 
either of these edges may be scattered 
into the body of the track in a way that 
produces noise in reproduction.) Of 
this 0.050-in. track it would be possible 
to scan a width of 0.040 in. while 
allowing a generous tolerance for the 
guiding of the film at the sound re- 
producing point in the projector. 

A change of the standard in the direc- 
tion shown in Fig. 8 and described in the 
above paragraph would obviously fa- 
cilitate the production of 8mm sound 
films with either photographic or mag- 
netic track. It would have the further 
consequence that 8mm sound prints 
probably would not run satisfactorily 
on existing silent projectors. All silent 
prints, however, would run without 
difficulty on sound projectors made for 
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this standard. The writer believes that 
this is as great a degree of interchange- 
ability as is needed. 

The proposed change of standard 
would make it possible ultimately to 
provide stereophonic sound for 8mm 
pictures, which would be difficult with 
a space no wider than 0.036 in. available 
for the two tracks. 

On the basis of many years of ex- 
perience and many dealings with users 
of nontheatrical motion pictures the 
writer hopes that he will be permitted 
the following general observations. Let 
us by no means repeat in 8mm the mis- 
take that was made in the beginning 
with 16mm, of establishing a mediocre 
standard of performance for which 
the industry has had to be apologetic 
then and ever since. With either mag- 
netic or photographic sound it is easily 
possible, by making use of the many 
technological advances of the past 
twenty years, to provide a substantially 
higher standard of performance both 
in 8mm soundtracks and in projectors 
which can be sold at reasonable prices. 
The improvement in intelligibility and 
naturalness of sound by going from a 
5000-cycle frequency range to a 7000- 
cycle range is enormous. Not to do this 
in a time when high-fidelity sound is 
available everywhere by FM _ radio, 
tape recorders, and on vinylite discs 
would be shortsighted in the extreme. 
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Discussion 


Robert Lovick (Eastman Kodak Co., Rochester, 
N.Y.) : You have referred to several things which 
are pretty close to the heart of some of the work 
that we have been doing, some of the things we’d 
hoped to report long before this — in particular, 
the nonlinear recording and also modulators 
going out into the vicinity of 50,000 cycles — 
strike very closely to the glow modulators which 
I think are being overlooked. I wondered if 
you’d care to give us any idea about how you 
managed to stabilize the nonlinearity. One of 
the problems that has faced us has been getting a 
stable, reproducible and controllable degree of 
nonlinearity. Do you use some losser circuits 
with varistors in the feedback path, or what? 

Mr. Maurer: I don’t know by what method you 
are producing nonlinearity. Our method gives a 
stable result because the nonlinearity is deter- 
mined by the shape of an approximately “V” 
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Fig. 6. Overall playback frequency characteristic of experi- 
mental 8mm photographic records. 
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Fig. 7. Photographic enlargement of a 
section of 8mm film showing the track; 
dimensions in inches. 


shaped mask in the optical system. If this mask 
had straight sides the modulation would have a 
strictly linear relation to the motion of the 
galvanometer mirror. Since this would not result 
in linear playback from the film, we give the 
mask a different shape which is determined by 
careful measurements of the characteristics of 
the type of film we wish to use, so that the 
overall result is made linear. As long as the 
galvanometer does not change its characteristics 
the type of nonlinear exposure given to the film 
will not change. We are fortunate in having a 
type of galvanometer that has extremely stable 
characteristics. Even the zero position is not 
affected by long periods of use or by large over- 
loads. 

Mr. Lovick: Your approach is quite different 
from ours — yours is mechanical where ours is 
electrical. I have another question — you men- 
tioned the figure of 2} ten-thousandths for the 
reproducing slit. Do you think it’s possible to 
maintain this in a production type of operation? 
I’m sure it’s difficult to do in the laboratory — 
I wonder how you’d envision producing good 
enough lenses at a low enough price to do this in 
actual 8mm projectors. 

Mr. Maurer: I find it hard to understand why 
this is regarded as a difficult problem. 

For many years we have been building optical 
systems in which we use small plano-cylindrical 
lenses, each of which is made by grinding away 
part of a piece of round glass rod and polishing 
the resulting flat surface. Glass rod obtainable 
for about eighty cents a pound from chemical 
supply houses will give radii down to 1.5 mm, 
and if shorter focal lengths are needed it is easy 
with the aid of a gas flame to draw rods starting 
from about 6-mm diameter down to diameters of 
1 mm or even less. Anyone who has a little experi- 
ence in glass blowing can readily produce 
hundreds of rods that have uniform diameter 
over lengths of several inches, and with a little 
practice it is easy to get the desired diameter 
most of the time. A small block of brass milled 
with channels into which the glass rods are 


Maurer: 


Photographic Sound for 8mm Film 


108 
| .050 | 


SCANNED AREA 
VAR. DENS. TRACK 


Fig. 8. Scale drawing of the proposed new 
standard involving a perforation 0.050 
in. high and 0.050 in. wide instead of the 
present 0.050 by 0.072 in. 


cemented with blocking pitch will hold enough 
pieces to yield, after grinding and polishing, over 
a hundred lenses of the size needed for this type 
of optical system. 

it is not necessary to work blindly. It is easy to 
test the glass rods for optical perfection of the 
cylindrical surfaces before blocking them for 
grinding. More than 50% of all small glass rods 
will be found to be of satisfactory quality. 

It seems to me that it would be extremely easy 
to organize this as a large-scale operation to 
produce, if necessary, hundreds of thousands of 
the small cylindrical lenses needed for this type 
of optical system. 

The optical system we have made uses one lens 
which is a complete glass cylinder —a short 
piece of glass rod. This system produces the 24 
ten-thousandths inch image on the principle of 
the compound microscope — one lens forms a 
reduced image of the lamp filament and a second 
lens then forms a further reduced image of that 
image. We are not yet too close to the limit of 
smallness set by diffraction; therefore the design 
of the system is only a matter of routine optical 
computation. 

Mounts for the lenses for quantity production 
of optical systems can be made with quite 
sufficient accuracy by plastic moulding or by 
coining small metal parts. What will be most 
important in practice will be to provide suitable 
means for adjusting the optical systems by the use 
of test films during the assembly of the projectors, 
and for locking them securely in position after 
they have been set for focus and azimuth. 

Ellis W. D’ Arcy (Gary, Ind.): Do I understand 
correctly that there were no turbulation effects 
caused by the processing either in the sound- 
track or in the sprocket perforations? 

Mr. Maurer: We haven’t observed any, so far. 
We have had test tracks processed both on 
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commercial machinery and in our own crude 
rack-and-tank system. Specifically, we’ve had 
film processed by Eastman, which I believe is not 
a spray method; we’ve had it processed in a 
laboratory where they did use a spray machine, 
and we’ve processed it ourselves in rack-and- 
tank. 

David W. Ridgeway (Chemical Education Material 
Study, Harvey Mudd College, Claremont, Calif.) : 
Where does the track go on the 8mm? 

Mr. Maurer: As will be clear from the longer 
version of this paper, prepared for publication, 
the track has been placed in the same location 
as the magnetic track, between the perforations 
and the edge of the film. The recorded track is 
thirty thousandths of an inch wide, and we scan 
a width of twenty thousandths down the center 
of it. 

Fred Aufhauser (Vicom, Inc., Rochester, N.Y.): 
Could you give us some idea of the cost involved 
in converting, both on the laboratory level and 
on the projector level? 

Mr. Maurer: The cost to equip a laboratory will 
be less than for magnetic 8mm unless we assume 
that someone will prestripe all the release print 
stock for the industry. If this were done the costs 
of printing equipment for photographic and for 
magnetic sound would be about equal. As I 
stated in the paper, the operating cost for photo- 
graphic sound would be much less. 


I believe experience in the 16mm field has 
demonstrated that manufacturing a projector to 
reproduce magnetic sound is not any simpler than 
manufacturing an optical reproducer. The 
optical reproducing system has two advantages. 
Once the optical unit has been locked securely in 
position it will not wear out or change, because 
the track does not rub against it. For the same 
reason it is easier to get good constancy of film 
motion in an optical reproducer. 

George Lewin (Army Pictorial Center, Long Island 
City, N.Y.): Are you necessarily ruling out the 
possibility of duplicating the soundtrack by 
reduction or contact printing rather than re- 
recording? 

Mr. Maurer: No, not at all. In the longer 
version of this paper I have discussed the prob- 
lems of optical reduction at some length. I believe 
that optical reduction can be an entirely satis- 
factory procedure if the proper conditions are 
satisfied. As for contact printing, I would not say 
that at no time in the future will contact printing 
be a satisfactory method in 8mm. It is my 
opinion, however, that the film we have seen 
today indicates that we ought to stay away from 
contact printing at the present time, because it is 
important to get the 8mm sound industry started 
with the highest possible quality in both picture 
and sound. 

I feel very strongly, and I know that many 
educators agree with me, that the 16mm _ indus- 


try has realized only a small fraction of its 
potential through the years because it has never 
really tried to deliver high-quality picture and 
sound. Mediocrity of performance is not neces- 
sarily recognized as such by the nontechnical 
audience, but nevertheless a state of fatigue 
results when the picture is not sharp and when 
sound has a muffled quality or is on the border 
line of being unintelligible. This leaves everyone 
with little enthusiasm for repeating the experi- 
ence. The quality of a great deal of 16mm film 
and equipment in use today is such that it will 
not be very difficult to surpass it in 8mm. I 
think the 8mm industry ought consciously to 
try to do so. 


Louis Forsdale (Teachers College, Columbia 
University, New York): 1 said in another meeting 
today that many educators might be attracted to 
the flexibility of magnetic tracks on 8mm. I 
should urge you engineers, however, to make 
your choice between optical and magnetic sound 
not on that assumption, but in the final analysis 
on cost. Educators will favor the cheaper medium 
that will permit greater de-centralization of 
libraries. 

Mr. Lewin: 1 should make a personal announce- 
ment in that my paper tomorrow will demon- 
strate how we can have both optical and mag- 
netic on the same film. I have great hopes we can 
do that on 8mm as well as on 16mm. 


A High-Speed Continuous 16mm 


Optimum quality 8mm release prints usually are obtained by direct reduction 
from 16mm negatives. Most 8mm reduction printers are of the step type, operating 


to 8mm Reduction Printer 


at relatively slow speeds. This paper describes a continuous 8mm optical printer 
running at 250 ft/min. Quality advantages of reduction printing are combined 
with production advantages of continuous printing. Sprockets on a common drive- 


shaft and a U-shaped optical system are used. 


Was THE advent of a number of 8mm 
sound projectors recently, much specu- 
lation has been given to various methods 
of making 8mm release prints. Very few 
laboratories owned, or even contem- 
plated, equipment designed for single 
8mm printing or processing. Those who 
did plan to make 8mm release prints 
generally desired to utilize their existing 
16mm or 35mm facilities. By making 
multiple 8mm prints side by side on 
these wider 16mm or 35/32mm films, 
8mm prints could then be separated into 
individual rolls by slitting. Our own 
laboratory primarily uses 16mm equip- 
ment. We were interested in using this 
16mm equipment for 8mm_ release 
printing. This paper, therefore, relates 
to 16mm equipment and materials 
rather than to 35/32 methods. 

Since double-width 8mm prints were 
intended, it seemed desirable that they be 
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contact printed from similar double- 
width 8mm negatives. Prints could then 
be made on existing high-speed 16mm 
contact release printers. This would seem 
to be a highly efficient method of mass 
production of 8mm _ prints. Unfortu- 
nately, it was found that prints made in 
this manner by contact printing from 
double-width 8mm negatives had serious 
quality loss. 

This quality loss appeared to be 
related either to the usual contact prob- 
lems in high-speed continuous printing 
or the greater resolution required for 
8mm materials. Although this contact 
problem probably is present in 16mm 
printing, it is not noticeable in 16mm 
prints. With the smaller 8mm prints the 
same situation probably leads to a loss 
of sharpness that is objectionable. Im- 
provements to obtain better contact in 
16mm generally resulted in Newton’s 
rings rather than picture improvement. 

For a number of years 8mm prints of 
good quality were made by reducing 
16mm optically to the 8mm size. This 
optical reduction step eliminated the 
contac: loss problem and improved the 
quality considerably over that obtainable 
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with the double-width 8mm _ contact 
printing method. Optical printing was by 
the step method, however, and generally 
at very slow printer speeds, achieving a 
good quality but too low a production 
rate for large-quantity release printing. 

To utilize the good features of each 
method, a continuous high-speed optical 
reduction printer was designed and 
constructed. With such a printer the 
high-picture quality of optical reduction 
was combined with the high productivity 
of the faster continuous-type printers. 
The printer described here (Figs. 1 and 2) 
has been in operation on production with 
satisfactory results. 

Two primary requirements were con- 
sidered when designing the printer. 
Mechanically, its film transport system 
must achieve the ultimate in print 
steadiness. Optically, the lens systems 
used to effect the image reduction must 
be of very high quality. The basic design 
finally chosen was to drive both the 
16mm and the 8mm film on a common 
shaft. A U-shaped optical system was 
then utilized for the reduction. (See Figs. 
3-5.) 

Probably the most important char- 
acteristic of the film transport system was 
the sprockets moving the film. Much 
effort and previous design experience 
were utilized in achieving the high 
degree of mechanical accuracy desired 
in the sprockets. After various popular 
indexing methods were considered, a 
unique principle of optical registration 
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Fig. 1. The 16mm side of printer, threaded. 


was used in sprocket construction. The 
machining of these sprockets was done 
on a horizontal milling machine with 
form ground roughing and_ finishing 
fly cutters. 

The sprockets are of 60 teeth each. 
They are figured for 0.5% film shrinkage 
for a seven-tooth engagement.* Since 
each sprocket has only one film on it, 
more wrap is possible than is normally 
used. The 8mm raw stock, for instance, 
travels in direct mesh with its sprocket 
teeth and against the smooth periphery 
of the sprocket body through an angle of 


*“Recommendations for 16mm and 8mm 
sprocket design,” Jour. SMPTE, 54: 219-228, 
Feb. 1950. 


Fig. 3. The 16mm printing head showing 
guide rollers and gate aperture. 
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Fig. 2. The 8mm (opposite) side of printer. 


282° (Fig. 6). This obviously holds the 
film quite steady as it passes the printing 
gate. The 8mm sprocket has teeth to 
engage perforations on both sides of the 
film. The teeth in the row adjoining the 
area to be printed are of full width, 
though the teeth on both sides are 
matched for profile and thickness. 
Flanges of all auxiliary rollers con- 
tacting either sprocket are greater than 
film width by at least 0.005 in. to avoid 
conflict in guiding the film on full-width 


teeth. Retractable auxiliary rollers feed 
the film on and off the 8mm sprocket. 

On the 16mm side there is but one set 
of sprocket teeth (Fig. 7). A free- 
wheeling companion rail on the side 
of the film opposite to the sprocket is 
equal to the base diameter of the sprocket 
and serves as a supporting shoulder for 
the side of the 16mm film not being 
driven. 

The 16mm head design was adapted 
from our 16mm Colormatic printer 


Fig. 4. The 16mm printing head showing (right) lamphouse, (center) film drive, and 
(left) optical system and lens. 
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Fig. 5. U-shaped optical system, showing prisms and 8mm sprocket. 


head.f A film speed of 250 ft/min on the 
16mm side is achieved for continuous 
printing. 

On the 16mm side a hinged shoe of 
two flangeless rollers and a demountable 
7z-in. slit aperture plate face the optical 
system. The film wrap on the 16mm side 
is considerably less than on the 8mm side 
because of the possibility of shrinkage 
variability in printing negatives. 
The 16mm negative film is still held fast 
to the sprocket as it passes the printing 
gate. This is accomplished by two 


t Lloyd Thompson and Kenneth B. Curtis, 
“The Colormatic Printer,” Jour. SMPTE, 
68: 576-578, Sept. 1959. 


stationary rollers spaced slightly out from 
the sprocket for threading clearance. 
Consequently, the film is not forced to 
mesh with the teeth. Film damage has 
been practically nonexistent. 
On the 8mm side there really is no 
printing aperture as the reduced 16mm 
aperture image is formed on one side 
of the 8mm print film. A _ single 
aperture in the sprocket body — larger 
by 0.005 in. than the total 8mm frame 
size — provides a rear-view inspection 
through a right-angle prism. A de- 
mountable 7} power glass enlarges 
the image for inspection or focus. An 
automatic dowser protects the 8mm 
raw stock against flare onto the 8mm 


se 


Fig. 7. The 16mm side showing motor, lamphouse, printing head, dowser and optical 


system, 
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Fig. 6. The 8mm sprocket showing 282° 
film wrap and guide rollers. 


adjacent print side should no 16mm 
film be in the 16mm gate. 

Considerable trial and error went 
into the design of the U-shaped optical 
system. While the principal requirement 
was sharpness in the image reduction, 
adequate illumination also had to be 
present for the exposure of 7383 Eastman 
Color print stock. A 1000-w projection 
bulb was used for the light source and 
600 cu ft/min of air flow cools the 
bulb. 

A 40mm //1.6 Ektar camera lens 
projects the 16mm image through the 
U-shaped path made by two right-angle 
prisms. An {/2.8 103mm 1:1 Kodak 
printing Ektar lens reduces the return 
image onto one half of the double 8mm 
wide raw stock. There is sufficient ex- 
posure for 7383 Eastman Color print 
stock at about 90 v on the 1000-w lamp. 

Several other interesting mechanical 
details may be mentioned. Timing 
belts are used in the drive which is 
powered with an Eaton Dynamatic 
fractional horsepower Adjusto-speed mo- 
tor. This motor is equipped with a 
unique manually operated clutch for 
controlled machine acceleration. An 
adjustable brake is also used for con- 
trolled deceleration. Such controls safe- 
guard against film breakage. Torque 
motors also drive all take-up and supply 
reels. Twelve-hundred-foot take-up stock 


Fig. 8. Densichron attached to 8mm head 
to monitor printing light exposure 
setting. 
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magazines are used. This permits the 
machine to be threaded in room light. 

A Densichron unit is mounted into the 
machine (Fig. 8). This unit is used to 
monitor the light for printing exposure 
setting. A filter receptacle for correction 
filters is located in the 16mm head be- 
hind the film gate. A double filter 
holder containing two compartments is 
used. One compartment holds color 


correction filters and the second holds 
density filters for exposure balancing at 
constantly held voltages. 

A proximity type cue mechanism au- 
tomatically stops the printer at each end 
of the negative. Silver cue spots placed 
on each end of the negative actuate the 
printer stop mechanism to stop the 
printer before the negative is unthreaded. 
This allows the negative to stay threaded 


at the end of each print. As the printer in 
reversible, considerable threading time 
is saved as only the raw stock need be 
rethreaded. 

The writers of this paper are greatly 
indebted to the late Lloyd Thompson. 
The basic philosophy and ideas behind 
this printer were largely gained through 
his untiring work in the development of 
8mm uses and procedures. 


Errata 


April 1961 


**Electron-Optical High-Speed Camera for the Investigation of 
Transient Processes,’ by V. S. Komelkov, Y. E. Nesterikhin 
and M. I. Pergament. pp. 275-279 


On p. 276, col. 2, par. 5, line 6— For: 6BIx; Read: OBIII 
Fig. 3—At left: For: 6BIII; Read: 6B1II 
At right: For: JIV#K; Read: 
On p. 277, Fig. 4, and on p. 278, col. 1, par. 3, line 2, and there- 
after 
For: CgP; Read: SFR (CoP) 
On p. 277, col. 1, par. 4, line 2, and thereafter 
For: ntiM-3; Read: IIMM-3 
On p. 278, col. 2, par. 3, line 4— 
For: 1.5 X 108 frames/sec; Read: 2.5 * 10® frames/sec 
Table I—For: Py; Read: P 
Fig. 8, Title— For: 10~7/sec; Read: 10~7 sec (throughout) 
On p. 279, col. 1, Eq.(1)—For: E = 11 B,...; Read: E= 7B,... 
Col. 1, par. 2, line 15— For: lumen/watt; Read: candle/watt 
Col. 2, par. 2, line 9—— For: transparent support; Read: trans- 
parent conducting support 


May 1967 


Progress Committee Report for 1960, pp. 323-374: 

Fig. 28, p. 332, was incorrectly titled. The equipment illustrated is 
the Florman & Babb Triplex Animation Stand. 

Fig. 53, p. 349, equipment illustrated is a Nagra III Pilot-Tone 
portable synchronous sound recorder manufactured by 
Nagra-Kudelski Co., Lausanne, Switzerland. It is used by the 
National Film Board of Canada. 


*“A Method of Analyzing High-Speed Films,’ by Franz Topfer, 
pp. 374-376: 
Footnote, p. 374, Correct address for author is 15, rue Sohet, 


Liége, Belgium. (Headquarters of Research Film Section, In- 
ternational Scientific Film Assn. is in Géttingen, Germany. ) 
On p. 374, Fig. 1, Tithe— 
For: The film analyzer subsequently modified as described. 
Read: Film analyzer. 
On p. 375, col. 1., par. 1, line 3— 
For: 100 pulses/sec 
Read: 1000 pulses/sec 


June 1967 


““VFK-UVOJM High-Speed Framing Camera,” By Jan Hampl, 
pp. 443-447: 

On p. 443, Abstract, line 3— 
For: 8000 to 42,000 frames/sec 
Read: 6000 to 42,000 frames/sec 

On p. 447, col. 2, par. 3, line 2—For: mirror M; Read: mirror B, 
and For: inner mirror M;; Read: inner mirror Bz 

New Products, p. 476, col. 2— 
For: Cinephonic 22, an 8mm rear-view sound motion-picture 

projector 

Read: Cinephonic 200 8mm Rear Screen Projector 


July 1961 


“Electronic Image Intensification: Image Intensifier Using 
Cathodo-Conductivity,’’ by R. A. Chippendale and J. R. 
Folkes, pp. 527-532: 


On p. 530, col. 1, par. 4, line 15— 
For: (Hx0 CO CO; O, Cl») 
Read: (HzO, CO, COxz, Oz, 

On p. 531, col. 1. par. 1, line 4— 


For: . . . cathodes of 50 to 60 wamp/cm? 
Read: . . . cathodes of 50 to 60 pamp/Im 
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CBS Television Standards 


Conversion Techniques 


The advent of video tape has provided a means for the rapid intercontinental 
exchange of television programs wherein the transmission delay need not exceed 
the travel time of modern jet aircraft. However, the difference in picture scanning 
parameters employed by various nations often prohibits broadcasting the video 
signal in its original form and necessitates a conversion to the appropriate trans- 
mission standards. Problems related to the design of converters for this purpose are 
discussed and the equipments used by CBS are described. 


Introduction 


Until very recently, the international 
exchange of television programs has 
been an insignificant part of broad- 
casting in America. The release of news 
and other special events of universal inter- 
est has been carried out for several years 
among European countries through the 
Eurovision network of coaxial cable and 
microwave interconnections. However, 
the lack of direct transatlantic connec- 
tions has limited overseas participation 
to a time-delay release employing mo- 
tion-picture film as the storage medium. 
Using regularly scheduled airlines and 
routine film laboratory processing, the 
delay has been at least a full day. 
Only by very special transportation ar- 
rangements and rapid processing of 
television film recordings has the over- 
seas release been accomplished in the 
same day as the original telecast. 

The advent of video-tape recording 
combined with the rapid expansion of 
fast, commercial jet aircraft transporta- 
tion has changed the international tele- 
vision picture materially. In fact, it 
has created an entirely new type of 
programming activity. For example, 
now it is possible to record daytime Euro- 
pean events on video tape and, without 
the need for costly and frequently time 
consuming processing, immediately whisk 
the recording by jet to America in time 
for evening transmission over nation- 
wide United States and Canadian net- 
works. 


Necessity for Standard Conversion 


However, this flexible and useful ad- 
junct to television operations has not 
come about without accompanying tech- 
nical complications, the foremost of 
which is the lack of a common standard 
for picture signal transmission through- 
out the world. The salient character- 
istics of the various standards affecting 
the conversion problem are tabulated 
in Table I. In the United States, tele- 
vision pictures composed of 525 lines 
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are transmitted at a rate of one complete 
frame every s'5 sec. Although the Euro- 
pean nations employ three different line 
standards, all transmit at the somewhat 
slower frame rate of one every 315 sec. 
In England each frame is composed of 
405 lines. France and parts of Belgium 
utilize a standard of 819 lines/frame. 
Other countries employ the CCIR 
standard of 625 lines/frame. Thus, it is 
necessary to reconstruct the video 
signals at the appropriate scanning rate 
before transmission at a different stand- 
ard. 

The problem is solved readily when 
television film recording or direct pho- 
tography is the medium for interchange, 
since the video signal is recorded as a 
complete picture image at the standard 
international film rate of a nominal* 24 
frames/sec. Playback at the required 
television transmission standard is ac- 
complished by normal television tele- 
cine projection and camera equipment. 

Video-tape recording, on the other 
hand, does not reconstruct the elec- 
tronic signal in the form of an image. 
Instead, the playback video signal is 
essentially an exact replica of the re- 
corded signal, with the same line and 
frame rates. Therefore, either before 
recording or after playback, a conver- 
sion of the video signal to the desired 
transmission standard must be _per- 
formed. 


Fundamental Problem of Standard 
Conversion 


The conversion of video signals from 
one standard of transmission to another 
can be accomplished successfully through 
*In practice, for simplification in equipment 
design, the rates of 24 and 25 are used inter- 


changeably when other than the 525-line, 30- 
frames/sec standard is used. 
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an optical transfer of the picture signal 
from a picture monitor to a television 
camera. The monitor operates on the 
standard of the original signal and the 
camera on the appropriate conversion 
standard. However, since the picture 
scanning rates of any two transmission 
standards are different, at only one in- 
stant in a given period will the electron 
beam of a converter input system be 
scanning the same spot of the raster as 
the beam of the output system. The pe- 
riod between times of coincidence of 
the two scanning systems may be several 
lines or several fields, depending upon 
the finite values of line and field scan- 
ning rates. Consequently, it is neces- 
sary to store information for periodically 
varying periods of time. In other words, 
between times at which coincidence 
occurs between the input and output 
scanning beams, video information must 
be stored until the output system scan- 
ning covers picture areas already passed 
over by the input system scanning. 


Storage Requirements 


As already noted, the European 
standards of 405, 625 and 819 lines all 
are transmitted at the field rate of 50 
cps. Although the electron beam of the 
picture tube moves at a different hor- 
izontal rate in each of the three systems, 
in all, the scanning action progresses 
from the top to the bottom of the raster 
at the same rate. Consequently, if the 
field frequencies of the converter input 
and output signals are synchronous 
and in phase, storage is required only 
for the duration of a few lines. The only 
fundamental loss of resolution from the 
conversion process occurs in the ver- 
tical direction and results from lack of 
coincidence of the input and output 
signal scanning lines. Partial coincidence 
occurs only periodically. 

This degree of storage can be provided 
easily by a picture-tube phosphor having 
moderate persistence. Green willemite 
phosphor has been found to be quite 
adequate. The decay in intensity in one 
line is negligible. After 30 msec, the 
intensity is less than 10%. Thus, there is 
very little carryover of the signal image 


Table. I. Transmission Parameters of Significant Importance in Standards Conversion 
Are Tabulated for Europe and the United States. 


Great United Western 

Britain States Europe France 
Scanning lines (per frame) 405 525 625 819 
Line frequency (CPS) 10,125 15,750 15,625 20,475 
Frame frequency (CPS) 25 30 25 25 
Bandwidth (MC) 3 4 5 10.4 
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to the next frame 40 msec later. There is 
some carryover from field to field, 
though, which does contribute to a small 
loss in vertical resolution. As will be 
pointed out in following paragraphs, 
this is of no consequence since the 
vertical spot wobble necessary to elim- 
inate interline beat patterns reduces 
vertical resolution still further. 

Again, it is emphasized that this mode 
of operation is dependent upon the field 
scans of the input and output systems 
being synchronized and in phase. If, 
for example, the output scan is permitted 
to lead the input scan, storage is required 
for the duration of one field or 20 msec. 

The conversion between the American 
standard of 525 lines and any of the 
foreign standards introduces a storage 
requirement analogous to that in the 
conversion between nonsynchronous 50- 
cps field rates. The 525-line picture is 
scanned at a field rate of 60 cps. The 
duration of the field scan is approxi- 
mately 16 msec, compared to the Euro- 
pean value of 20 msec. Input and out- 
put scans coincide only once every six 
525-line fields or conversely, every five 
625-line fields. The period between coin- 
cidence is equal to 0.1 sec. 

Thus, because of the decay in phosphor 
intensity, after excitation by its scan- 
ning beam the camera output signal will 
vary in amplitude at a rate corresponding 
to the period of scanning coincidence. 
This 10-cps amplitude variation is 
dependent upon the decay-rate of the 
picture tube phosphor and, in addition, 
the storage capability of the camera 
pick-up tube. Unfortunately, unlike 
the line-only conversion case where 
storage is required only for a very small 
part of a field, it is not feasible to provide 
full field storage by means of a very 
gradually decaying phosphor. Were 
this done, the high level of residual 
image carryover to successive fields would 
appear as intolerable smear of moving 
objects. 

Although willemite phosphor has been 
found to provide an acceptable com- 
promise between necessary storage and 
permissible image carryover to succes- 
sive fields, the persistence falls far short 
of the value necessary to cover the 0.1- 
sec period during which there is a lack 
of coincidence of the input and output 
scanning actions. However, the addi- 
tional storage capability can be pro- 
vided in the pick-up tube more ef- 
fectively and with less carryover be- 
cause partial erasure is accomplished by 
the action of the scanning beam. Never- 
theless, even with the use of a long-per- 
sistence phosphor and a storage-type 
pick-up tube, the residual 10-cps rms 
amplitude variation accompanying a 
60 to 50 cps field-rate conversion is in the 
order of 5%. The value is slightly greater. 
or approximately 8%, for a 50 to 60- 
cps field-rate conversion because of 


Benson: 


the greater phosphor decay during the 
longer duration, 50-cps field. 

At the television receiver brightness 
employed for normal viewing, according 
to the Ferry-Porter law, any variation in 
intensity in excess of 1% rms of the max- 
imum picture intensity at a 10-cps rate 
can be perceived by the eye. Obviously 
the 5% rms fluctuation noted above for a 
60 to 50-cps field-rate conversion would 
be extremely objectionable. Some form of 
compensation is required to reduce the 
flicker below the maximum acceptable 
rms level of 1%. 


Flicker Correction 
Correction for the 10-cps amplitude 
variation can be applied in any of sev- 
eral ways. All methods in general use to 
date rely upon the modulation of a var- 
iable-gain video-amplifier by a  suit- 
able 10-cps correction signal. The 
amplifier may be in either the input or 
output channels of the converter system. 
The modulation may be derived by a 
manually adjusted generator, or de- 
veloped and controlled by some means 
of peak detector in the camera output 
channel. 
Manual Correction Systems 

The first successful commercial use 
of field-rate conversion between na- 
tional transmission standards was ac- 
complished in 1958 by the Granada 
Television Network in Manchester, Eng- 
land, during the Eurovision transmis- 
sion of the Coronation of Pope John 
XXIII in Rome. Signals on 625-line, 
50-cps CCIR field standards were con- 
verted by BBC at Dover to British 405- 
line, 50-cps field-rate standards.! These 
signals were transmitted to London Air- 
port where they were converted to U.S. 
525-line, 60 cps field-rate standards and 
then recorded on video tape. The tapes 
then were flown to New York for release 
the same day over the CBS Television 
Network. 

The Granada system employed a locally 
generated 10-cps waveform signal ad- 
justable in amplitude and phase to ap- 
propriately modulate the gain of a 
video-amplifier in the camera chain 
output. Willemite picture-tube phosphor 
and a special 44-in. image orthicon hav- 
ing a very close target-to-mesh spacing 
were employed. The close-spaced pickup 
tube provided a maximum signal-to- 
noise ratio and a high degree of storage. 
The long storage time somewhat re- 
duced the flicker correction problem. 

Although quite acceptable picture 
quality was produced, two major prob- 
lems were evident. For one, the high 
storage capability of a close-spaced 
image-orthicon target results in exces- 
sive image carryover for several fields 
and produces disturbing “tails” on fast 
moving objects. Secondly, the flicker 
correction required frequent manual 
adjustment. After a short time, operators 
unconsciously develop a tolerance to 
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Fig. 1. Waveform of composite video signal 
showing white-level pulse inserted to 
actuate automatic flicker correction cir- 


cuitry. 


flicker and consequently have dif- 
ficulty perceiving when optimum cor- 
rection has been achieved. 

Furthermore, the image orthicon pro- 
duces a second flicker component which 
is apart from that accompanying the 
decay in phosphor light output following 
the passing of the picture-tube scanning 
beam. This electron redistribution action, 
sometimes called ‘‘photo-effect,” is sim- 
ilar to the function of a simple photo- 
electric cell and produces a signal de- 
pendent upon the total light output of 
the picture tube rather than the instan- 
taneous brightness of any one spot. 
Thus, an interfering signal component 
at the field-rate of the unconverted 
input signal is present in the converted 
output signal. 

In 1959 CBS surveyed the many 
converter systems in operation in Europe 
in an attempt to determine what type of 
equipment would best suit its forth- 
coming operational needs. The only unit 
other than Granada’s which was capable 
of converting between U.S. and Euro- 
pean standards was a laboratory model 
designed by Fernseh, GmbH., in Darm- 
stadt, Germany. This latter concern 
had been active in the field of television 
standards conversion for several years. 
In 1954 they delivered a vidicon-type 
line-scan converter unit? to the West 
German Post Office, Cologne, for use in 
the Eurovision link between Germany 
and Belgium. In 1959 they were con- 
structing a second unit for similar use 
between Germany and France. 


Fernseh System 

The 525-line design employs an auto- 
matic flicker correction circuit in the 
vidicon camera chain. An indication of 
the flicker correction required is ob- 
tained from the peak fluctuation of a 
reference white level pulse inserted on 
the back-porch of the input signal. 
The waveform of this signal is shown in 
Fig. 1. A gated peak-level detector in the 
camera produces an output signal which 
varies in accordance with the 10-cps 
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Fig. 2. Automatic flicker correction system. 


fluctuation of the reference pulse. This 
signal, in turn, controls the gain of the 
camera video-amplifier inversely rela- 
tive to the level of the reference signal. 
Subsequent blanking insertion and clip- 
ping circuits in the vidicon camera chan- 
nel remove the reference pulse from the 
converted signal, and an_ essentially 
flickerless signal having standard wave- 
forms results from these operations. 
Figure 2 is a simplified block diagram 
of the correction system. 

The “no-hands” operation of the 
automatic circuit demonstrated in a 
laboratory evaluation, coupled with the 
inherently stable characteristics of a 
vidicon, prompted an engineering de- 
cision in favor of this converter design. 
Accordingly, primarily in anticipation of 
requirements for the 1960 Olympic 
Games in Rome, an order was placed 
for one unit. Delivery was scheduled for 
early 1960. 


CBS System 


During the period prior to delivery 
of the aforementioned production unit 
a sudden increase in international diplo- 
matic activity, coupled with the wedding 
of a British Princess, created an imme- 
diate need for a four-standard converter. 
Consequently, a crash program was 
undertaken, just prior to the 1960 Sum- 
mit Conference in Paris, to construct 
a unit somewhat less elegant than the 
Fernseh design, but nonetheless ade- 
quate to cover these many important 
news events of world-wide interest. 

A television film recording monitor 
was used as the basis of the picture 
display unit. The usual 16mm film re- 
cording camera was replaced with a 
standard vidicon telecine camera. In 
lieu of the availability of automatic 
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flicker correction circuits, a simpler, 
semiautomatic correction system was 
designed and installed temporarily. 

Figure 3 is a simplified block diagram 
of the correction system. A 10-cps signal 
synchronous with that in the converted 
signal was obtained by means of a peak 
white detector followed by a 10-cps 
bandpass filter. This low-frequency signal 
was used to trigger a correction wave- 
form generator, the output of which 
modulated a variable-gain amplifier. 
The shape and phase of the correction 
signal were adjusted manually for min- 
imum flicker in the output signal. 

This arrangement provided a reduc- 
tion in the peak-to-peak flicker com- 
ponent to an acceptable level. Sub- 
sequently, the manually operated unit 
was replaced with a Fernseh laboratory 
model which, in addition to being auto- 
matic, provided the necessary reduction 
in flicker level to an rms amplitude of 
1%. 


Converter Description 


The length of the fé%egoing discussion 
may have tended to iiaply that the prob- 
lem of flicker correctién is the only one 
requiring a significant degree of en- 
gineering attention. This is far from the 
truth if a high level of broadcast picture 
quality is to be achieved and maintained 
with a minimum of operating attention. 
A properly engineered converter system 
includes ail of the electronic complexity 
found in a television film recording opera- 
tion, combined with a vidicon camera 
playback system such as used for tele- 
cine transmission. The only functions 
not required are the film processing, 
printing and projection. This will be 
readily apparent from a description and 
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Fig. 4. Converter input system. 
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a summary of performance character- 
istics of the converter system which 
CBS employed in Rome to cover a 
major portion of the Olympic Games. 

Figure 4 is a block diagram of the input 
side or picture monitor display system. 
The video-amplifier incorporates an 
adjustable nonlinear transfer character- 
istic to correct for converter shortcom- 
ings in the form of black compression 
produced by flare in the optical system 
and white compression resulting from 
slight overload of the phosphor screen 
material. 

The high-frequency, zero phase-shift 
amplitude boost necessary to compensate 
for the normal aperture losses in the pic- 
ture tube phosphor and its electron 
scanning beam is introduced in the con- 
verter input amplifier. In addition, this 
preconversion equalization provides par- 
tial correction for the optical system and 
vidicon camera aperture losses. The 
latter compensation is not rigorously 
correct since in the lowlights the signal 
swings blacker than black and, conse- 
quently, does not produce an increase in 
the peak black camera signal. Neverthe- 
less, it results in a desirable subjective in- 
crease in horizontal resolution. If in- 
stead all of the required correction were 
inserted after the vidicon pickup tube, 
the visibility of the fixed grain pattern 
of the phosphor screen and the random 
noise level would be increased materially. 

No attempt is made to correct for the 
comparable resolution losses in the ver- 
tical dimension for two reasons. First, 
the equipment necessary to provide ver- 
tical aperture correction is excessively 
complex. Second, vertical correction 
techniques. would provide little reduc- 
tion ir ths far greater losses resulting 
from diffetences in input and output 
scanning tates. This fact, incidentally, 
negates afiy advantage of the image 
orthicon over the vidicon on the basis 
of its inherent higher resolution. 

Automatic peak white and black level 
circuits are provided to maintain max- 
imum amplitude modulation of the 
picture-tube beam. Thus, maximum 
signal-to-noise ratio is obtained under 
varying input signal conditions. This 
automatic gain control action is par- 
ticularly useful on transmissions where 
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no control can be exercised over the pick- 
up or the network level control. 

Vertical spot-wobble of the beam at 
a 15-mc rate is used when converting 
among the 405-, 525-, and 625-line 
standards. Thus, the low-frequency beat- 
pattern which would be produced by the 
camera tube scanning beam passing over 
the dark spaces between the input pic- 
ture-tube scanning lines is avoided. 
The finer structure of the 819-line scan 
eliminates the need for spot-wobble when 
converting to or from this standard, 
The spot-wobble signal is amplitude- 
modulated by a negative polarity video 
signal since the increased spot size 
normally accompanying higher beam 
densities results in narrower dark areas 
between scanning lines. Thus, a_ loss 
in highlight resolution is avoided. 

Check and adjustment of aperture 
correction, gamma correction and sig- 
nal levels are facilitated by test signals 
from generators built into the equip- 
ment. In the absence of an input signal, 
an internally generated line-frequency 
pulse can be used to drive the test signal 
generator. 

The vidicon camera portion of the 
converter is a standard high-quality 
telecine unit to which has been added 
the automatic flicker correction cir- 
cuitry described previously. The 
block diagram is shown as Fig. 5. 
A synchronizing pulse generator pro- 
vides the necessary composite blanking, 
synchronizing and camera drive signals. 

In order to eliminate random varia- 
tions in the flicker correction signal, 
circuitry is included to lock the input 
channel synchronizing pulse generator 
to the output vertical scan timing. This 
is of greatest value in flicker reduc- 
tion when the conversion is among 
European standards. However, it is of 
negligible importance when converting 
to or from the American Standard 
because in this case the normal flicker 
component is comparable in amplitude 
to that which would result from non- 
synchronous input and output field 
rates. 

A low-pass filter having a passband 
characteristic appropriate for the par- 
ticular output standard in use is 
provided in the video channel. A slide 
projector can be swung into the vidicon 
optical path, thus permitting alignment 
of the camera with test pattern slides 
independent of the picture monitor 
unit. 


Performance Characteristics 


Ideally, standards converter _per- 
formance should introduce no distor- 
tion or degradation of any sort in the 
picture signal. This would necessitate 
that (a) the video amplitude transfer 
characteristic be unity, (b) the video 
frequency response be flat over the pass- 
band of the converted system, and (c) 
the video noise level be significantly 
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Fig. 5. Converter output system. 


below that of the input signal. Further- 
more, the scanning geometry of the 
display and pickup systems must be 
essentially identical. 

These requirements were essentially 
fulfilled by the converter equipment used 
by CBS in Rome for the Olympic 
Game pickups in 1960, and since that 
time in New York (Fig. 6). The overall 
signal-to-noise ratio, with appropriate 
weighting factors for the peaked channel 
characteristic of an aperture corrected 
vidicon, is over 40 db. When operating 
at an output standard of 525 lines, 60 
fields/sec, the frequency response at 
the raster center is down only 2 db at 
4 mc. The corner resolution is down 
only 4 db. Errors in scanning geometry 
for the overall system are less than 
1%. This degree of accuracy is achieved 
with the 20-kc line rate of the 819-line 
system as well as at the slower scans 
employed for 405- and 625-line stand- 
ards. 


Conclusion 


At the onset, in this day and age of 


Fig. 6. Standards converter employed by CBS for international program exchange. The 
two racks at the right contain input and output monitoring facilities, controls and the 
accompanying circuitry. To the left of the racks is a cabinet supporting the display 
tube and the vidicon camera. The rack appearing at the extreme left is a CBS-designed 
unit containing auxiliary audio, video and intercommunication equipment necessary 
to integrate the converter system with video-tape and studio facilities. 
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rapid electronic advancements, it may 
appear somewhat primitive to resort to 
signal conversion by “taking a picture 
of a picture,” even though the photo- 
graphic industry has employed this 
technique for many years with un- 
questionable success. Instead one would 
presume that some form of all-electronic 
translation of the video signals, such as 
those currently employed for radar dis- 
plays, would be adaptable. Unfortu- 
nately, the present state of the art in these 
more sophisticated dual-scanning storage 
devices does not provide the contrast 
range and resolution capabilities re- 
quired for the television system. On 
the other hand, the picture monitor and 
vidicon camera type of standards con- 
verter has proven, in regular day-to-day 
operation in the CBS Television Net- 
work New York Video-Tape Recording 
Facilities area, to adequately meet 
these and other stringent requirements 
of television broadcasting. 

The many unpredictable changes in 
the international situation and future 
international program plans make it 
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difficult to predict the exact nature of 
future standards converter applications. 
However, the success achieved to date 
indicates that we may expect standard 
conversion to continue as an important 
part of our television broadcasting opera- 
tions. 


A valuable contribution to this paper 
has been the assistance of Alfonso Cosen- 
tino of the CBS Television Network Pro- 
duction Development Dept., and the 
encouragement of Howard Chinn and 
Richard O’Brien of the CBS Television 
Network Engineering Dept. 
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High-Intensity, Fractional-Microsecond 


Light Sources 


By PHILIP NOLAN 


High-intensity light sources have been developed for military applications in optical ranging, communications and 
navigation. These sources provide a small-area electric spark with a peak brightness of approximately 50 million 
candles/cm*, and a duration of less than 0.5 sec. These sparks may be operated at resonant frequencies or triggered 
accurately by triggering electrodes. Normal frequencies of operation up to several kilocycles are possible under certain 
conditions. Spectrographic measurements indicate an effective blackbody temperature of the order of 30,000 K. 
Developmental work has included experiments with spark atmospheres of various compositions and pressures. 


i= PRESENT discussion of the Farrand pulsed light 
source is based on the experience of a large number of 
staff members who have been engaged in its development. 
The work on lamp development was initiated under 
U.S. Navy, Bureau of Naval Weapons auspices. The 
work has had the support of various members of the 
Defense Department including the Air Force and Army, 
in addition to the Cornell Aeronautical Laboratory and 
the Martin Co. 

Our primary objective has been the development of a 
source of light of maximum brightness, in small volume, 
with the shortest possible rise time. The emphasis on 
small volume of the radiation and short rise time was 
required by the basic system design of our pulsed light 
ranging equipment. 

Our work has lead to the production of two main types 
of pulsed light sources. They are sparks in air or high- 
pressure gas. The condenser which stores the energy 
to feed the spark is an integral part of the lamp structure. 
The principal design effort has gone into the mechanical 
and electrical design of the condenser and structure 
which mounts the electrodes. The typical pulsed light 
source is illustrated in Fig. 1. 


Presented on October 17, 1960, at the Fifth International Congress on 
High-Speed Photography in Washington, D.C., by Philip Nolan, Farrand 
Optical Co., Inc., 4401 Bronx Blvd., New York 70. 


Fig. 1. A typical pulsed light source. 


Characteristics 


The latest model, Model 9, source is a tungsten 
electrode spark gap in air of 0.030-in. gap length. The 
diameters of the tips are 0.030 in. A metal ribbed cage 
surrounds the gap to provide the best approximation to a 
concentric transmission line. The condenser which 
feeds the gap is specially wound with the result that the 
inductance of the condenser itself is less than 10~" h. 
The measured inductance of the complete electrode and 
condenser structure is 2 X 10-* h. The capacitance is 
0.8 uf. 

The pulse shape of the light intensity shows a rise 
time of 0.12 usec and a pulse length of 0.375 usec. 
The energy input per pulse is 5.0 j/flash. The peak 
electrical current in the gap is 35,000 amp. The peak 
power radiated in the visible and ultraviolet regions of 
the spectrum is 150,000 w. 

It is noteworthy that the present structure is not 
critically damped. The resonant frequency of the 
structure is 2 megacycles/sec. In the Model 8 lamp the 
output light pulse shows modulation of the light output 
at 10 megacycles/sec of 10% on the decaying slope 
(Fig. 2). 

The light output characteristics are as follows. The 
maximum brightness is 60 X 10® candles/cm?*. The peak 
horizontal candlepower is 1.3 X 10® This leads to a 
total output per pulse of 0.34 horizontal candlepower 


Fig. 2. The light output of the Model 8 light source. Time 
scale: 10-7 sec/division. 
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Fig. 3. Spectral radiance of blackbodies and of 
two spark lamps. 


The angular distribution is essentially spherical 
except for the shadows of the cage ribs and the electrodes. 
The total solid angle illuminated is approximately 3x 
steradians. 

The spectral distribution of the lamp is shown in 
Fig. 3. The color temperature and brightness temperature 
determined by the best fit to the blackbody curve is 
30,000 K. This is true for wavelengths out to 12 microns. 


Operation 


The source radiates a continuous spectrum for the 
first 0.1 to 0.3 ysec. During this time the source is 
opaque to its own radiation. The normal spectrogram 
shows broadened lines superimposed on a continuous 
spectrum background. The spectral distribution curves 
after the first microsecond exhibit different pulse lengths 
in time for different wavelengths throughout the spectrum. 
This variability lexds to the necessity of determining 
the effective photographic exposure directly. 

The effective photographic exposure times determined 
by two independent methods is less than 0.2 usec. The 
effective photographic exposure time determined by 
the amount of image blur of pellets traveling at a speed 
of 7000 ft/sec is less than 0.2 usec. This is shown by Fig. 
4. For a photographic exposure time of 0.2 ysec, the 


Fig. 4. Photograph of 0.5-in. diameter sphere projected at 7700 
ft/sec using a pulsed light source, (Official U.S. Navy Photo- 
graph) 


photographically determined output is 1 horizontal 
candlepower sec. 

It is possible to obtain photographs by means of 
reflected light photography of large areas using the 
pulsed light source. For example, it is possible to obtain 
single flash exposures of 0.2-usec duration with the 
source illuminating an area of 10 by 10 ft at a distance 
of 20 ft when an f/0.87 Super Farron lens is used. 

If the high-speed photography problem requires a 
relatively small area throughout which photographs 
may be obtained, then it is most efficient to employ a 
mirror condenser system to illuminate the subject area. 
For example, using the Farrand pulsed light source and 
a 24-in. diameter parabolic mirror, it is possible to ob- 
tain single flash photographs by reflected light at 0.2- 
usec exposure with an {/30 lens. 

The Farrand pulsed light source is ideally suited for 
use with gated image tubes for extremely short time 
photography. The pulsed light source has been used 
with a gated image orthicon for 0.25-usec exposures of 
natural terrain in daylight. For example, the beam 
candlepower of the searchlight used in this application 
for illuminating natural terrain was 1.8 X 10". Using 
this source, it then becomes theoretically possible to ob- 
tain shadowgraph exposures in a 100-line picture for a 
10—-sec exposure time. 


Ed. Note: The Fifth International Congress on High-Speed Photography was sponsored by the SMPTE and supported in part by the Depart- 
ments of Army, Navy and Air Force through a grant administered by the Chief Signal Officer of the Army. Congress papers and related 


discussion will be published in the Proceedings of the Congress. 
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New Technique for Measuring 


the Velocity of High-Speed Objects 


By DONALD A. HALL 
and W. W. ATKINS 


A new technique for the velocity measurement of controlled trajectory particles, projectiles, models or other objects has 
been developed for laboratory use in the study of ballistic phenomena. One principal advantage of this system ts that the 
velocity of individual objects throughout a wide velocity spectrum can be measured for any given firing of the accelerator. 
The system employs a standard Fastax streak camera for film transport. Collimated light fields are placed along the 
trajectory through which the projectile or particle will pass. A narrow vertical slit, near and perpendicular to the 
trajectory, provides a submicrosecond shutter when image demagnification times rate of film travel equals or approaches 
the object velocity. A series of mirrors rotates the slit image 90°, enabling the light field ‘o produce a ribbonlike ex- 
posure along the entire length of film. A projectile entering the light field creates an instantaneous shadow at the slit 
and is recorded as such on the film. This is repeated at two or more carefully spaced stations along the trajectory. 
With the projectile images and time-base markers produced simultaneously, it is necessary only to measure image 
displacement and determine rate of film travel to calculate object velocity. 


A TECHNIQUE BY WHICH the velocity of a high-speed 
fragment, model or other object may be accurately de- 
termined has been developed at the U.S. Naval Re- 
search Laboratory. To date its application has been re- 
stricted to the velocity determination of a projectile, but 
this is by no means necessary. The technique should be 
useful in such fields as aerodynamics, magnetohydrody- 
namics or other areas of research involving high-velocity 
studies. 

In ballistics research several methods have been de- 
veloped to measure projectile or fragment velocity. These 
include the ballistic pendulum, large magnetic coils 
through which the projectile is fired, circuit elements lo- 
cated in the trajectory which are either opened or closed 
by the passage of the projectile, the use of a high-speed 
framing camera, spark or x-ray photography and mea- 
surement of streak angle obtained with a drum camera. 
Dependent upon the specific requirement, one or more of 


Presented on October 21, 1960, at the Fifth International Congress on 
High-Speed Photography in Washington, D. C., by D. A. Hall (who read 
the paper) and W. W. Atkins, Ballistics Branch, Mechanics Div., U.S. Naval 
Research Laboratory, Washington 25, D.C. 


Fig. 1. NRL-type gas gun. 


these methods may be employed. In the velocity range 
above 3 km/sec, however, discriminating projectile de- 
tection, particularly of a nonmetallic material, and syn- 
chronization of the projectile with the recording instru- 
mentation become more difficult. This difficulty is due 
partly to the type of projectile accelerator employed and 
partly to the projectile configuration. 

An accelerator developed at NRL consists of a de- 
vice which utilizes a highly compressed low-molecular- 
weight gas, such as helium or hydrogen, to propel a light- 
weight projectile (Fig. 1). Gas compression is achieved 
by a piston fired down a compression tube by means of a 
solid propellant (gun powder). A typical gun design 
consists of a 20-mm compression tube, an expendable 
coupling which stops the piston, and a 7.62-mm barrel 
or launch tube. A shear disk, which may be either an in- 
tegral part of the projectile or a separate piece, is located 
between the expendable coupling and launch tube. This 
constrains the low-molecular-weight gas during compres- 
sion until the pressure exceeds the shear strength of the 
disc. By the use of this type of accelerator, velocities in 
excess of 6.8 km/sec have been achieved. 

If the sheared material of the disc is not an integral part 
of the projectile, then the projectile, projectile carrier 
(referred to as a sabot), and shear disc are all accelerated 
to a high velocity. The compression piston impacts into 
the expendable coupling, and frequently part of the pis- 
ton extrudes into the bore of the launch tube. Often this 
extrusion fails in tension and leaves the muzzle with a 
velocity of as much as 1 km/sec. Hence, for 
an accurate measurement of projectile velocity a tech- 
nique which includes positive identification of the pro- 
jectile is imperative. 
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A new velocity-measuring technique has been de- 
veloped which produces a photographic time-vs.-dis- 
placement record and yields shadowgrams not only of the 
projectile but also of the sabot pieces, shear disc, piston 
extrusion, and any shock disturbances associated with 
these pieces.' The system consists of two optical recording 
stations separated by a known distance, a Fastax camera, 
and a mirror system which will project the horizontal 
images of the slits into a straight line across different sec- 
tions of the film. Camera coverage is for a period of ap- 
proximately 40 milliseconds, although this can be widely 
varied, and the effective exposure time, which also can be 
varied, is usually less than 0.1 microsecond. Film speed is 
determined from timing markers placed on the film by a 
high-frequency lamp. 

The optical arrangement for one of the recording sta- 
tions is shown in Fig. 2. A continuous light source is pro- 
jected into a standard Fastax streak camera and the cam- 
era is focused on the vertical slit. As the projectile and re- 
lated pieces pass through the field of light, shadows of 
these are cast upon the vertical slit and recorded as such 
on the moving film, producing a shadowgram similar to 
that which would be obtained by use of a short-duration 
spark source. If the camera is operated in the normal up- 


Fig. 3. Two-station velocity record. 


right position, it is necessary to rotate the image of the 
slit and projectile 90° so that image motion will also be 
in the vertical plane. From a consideration of optical 
magnification, film speed and projectile velocity, the 
relative motion between the film and projectile image can 
be reduced to a minimum — ideally this minimum would 
be zero. The effect of a mismatch between film and pro- 
jectile velocities is a moderate foreshortening or lengthen- 
ing of the image relative to the actual projectile length. 
Image width is a function only of object width and mag- 
nification of the system. 

Synchronization of a camera and projectile is ac- 
complished by use of the frame-count technique de- 
veloped earlier at NRL for ballistic photography.? In 
this system an induction probe is placed close to the teeth 
of the drive sprocket of the camera. The pulses produced 
are fed into an electronic dual preset counter. When a 
predetermined number of counts has been registered, an 
output pulse fires the projectile accelerator. The pro- 
jectile images are recorded at approximately the 90-ft 
point in a 100-ft roll of film. Thus the maximum framing 
rates for image recording are utilized. At a second preset 
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Fig. 5. Timing light and camera arrangement. 
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count, power to the camera is interrupted. Loss of film 
caused by whipping after the roll has passed through the 
camera is minimized by interrupting the power a few 
feet prior to the end of the film. This is particularly effec- 
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Fig. 6. Six-station velocity record. 


tive at the maximum framing rates, where considerable 
film is normally lost. 

Projectile images and time-base markers are carefully 
measured with a comparator at a magnification of 100 X. 
Since image displacement is measured from the leading 
edge of one image to the leading edge of the next image, 
any distortion of the projectile length has no effect on the 
accuracy of the displacement measurement. Hence the 
velocity of the projectile and of any other piece, including 
the slow piston extrusion, can be calculated. Figure 3 is a 
typical velocity record of a spherical projectile and sev- 
eral sabot pieces. At the first station only a horizontal 
projection is recorded. At the second location, optical 
systems were arranged to obtain both horizontal and 
vertical projections. Sphere velocity was 3.59 km/sec. 

The basic system measures velocity over one trajec- 
tory interval. Repetition of the optical elements of the 
system provides velocity measurements for additional ad- 
jacent trajectory intervals. At NRL one ballistic range 
facility useful for aerodynamic studies is instrumented to 
record projectile velocities in 5-ft intervals for 75 ft of 
travel. In this system three cameras are employed in re- 
cording a total of sixteen stations. Figure 4 is a diagram of 
one section of this range. By the use of additional mirrors, 
each camera records six stations. The image beam at 
station 6 is divided by a half-silvered mirror so that it is 
recorded on camera 1 and also camera 2. Camera 2 also 
records the next five stations, with the mage from station 
eleven being reflected into both cameras 2 and 3. Camera 
3 records five new stations for a total of sixteen. All sta- 
tions are equidistant from their respective cameras. The 
light paths of the inner stations are extended, by a mirror 
system, to the exact distance of the outer stations. There- 
fore image magnification and focus are uniform for all 
cameras. 

Figure 5 shows the arrangement of a 10-kc strobe light 
and optical system for producing a uniform time base for 
all cameras regardless of film speed. Sharply focused time 
marks are obtained by a diagonal slit placed in each opti- 
cal path at a point equidistant to those of the trajectory 
slits. 

By the overlapping of photographic records and com- 
mon time base markers, all data from the various cameras 
can be correlated. Figure 6 is an example of the record 
obtained when six stations are used. An analysis of errors 
indicates that the error in velocity over any 5-ft interval 
is approximately 0.25%. 
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High-Speed X-Ray Cinematography 


By J. S. COURTNEY-PRATT 


Image dissection techniques have been considered. A small fiber optics image dissection camera has been built. It 
will take ten pictures in a sequence at rates up to 10°/sec using visible light. It is expected that it will be equally 
suitable for recording sequences of x-ray pictures at similar rates. 


OX OF THE LIMITATIONS Common to most high-speed 
cameras is that they must work with visible light. Often 
the details that we would like to see are obscured by flame 
or smoke, and sometimes even by an opaque container. 
It is sometimes possible to record one picture of the 
event using an x-ray flash. The record then is usually 
a shadowgraph record. This involves two points. The 
dimensions of the x-ray shadowgraph have to be at least 
as large as the dimensions of the object. The resolution 
(in line pairs/mm) is usually not high because of penum- 
bra effects and the finite size of the x-ray source. Because 
the dimensions of the format to record the shadowgraph 
are large, it is not possible to obtain sequences of pictures 
at very short intervals since one cannot displace and re- 
place large pieces of film at a high repetition rate. 

The obvious solution would seem to be to use a fluores- 
cent screen, and photograph the fluorescent image with 
an ordinary cine camera. The major drawback of this 
idea is that it requires a much greater x-ray dose than 
do direct x-ray shadowgraphs. 

If all the light from an area a* of the phosphor could 
be collected and caused to fall on an equal area a’ of the 
film, the photographic effect would be little less than 
that that can be produced by direct x-ray shadowgraphs 
using the best intensifying foils or screens. However, a 
lens is very inefficient. We may make a rough calculation. 
Suppose we used an f/2 lens working at 1:1 magnification. 


Presented on October 19, 1960, as part of a larger paper at the Fifth 
International Congress on High-Speed Photography in Washington, D.C., 
by J. S. Courtney-Pratt, Bell Telephone Laboratories, Murray Hill, N.J. 


The solid angle subtended by the lens at the phosphor 
is r/64 steradians. This is only 1/128 of the whole forward 
solid angle of 27. Thus for a hypothetical uniform spher- 
ical emission distribution of light, and 100% transmission 
of light through the lens, the proportion of the light 
emitted that is transmitted to the emulsion is 1/128. 
For a practical emission distribution of light from a 
phosphor (which approaches a Lambert distribution), 
and for a reasonable value of lens transmission co- 
efficient, the ratio of light falling on the emulsion to 
light leaving the phosphor is 1%. With wider aperture 
lenses this figure improves. The amount of light collected 
varies with the magnification m as the ratio 4(m/m-+1)*. 
However as the area of emulsion on which it falls varies 
as m*, the illumination B,, of the image in the copying 
camera (other things being equal) varies as 4/(m+1)?. 
That is, if B, is the illumination at unity magnification 
and if By, is the illumination for an emulsion in contact 
with the phosphor, B,, = 4 B,/(m+1)?; = B,/100; 
B, = Bo/25(m+1)*. For example B,, is no more than 
4% of By for an f/2 lens even with m vanishingly small. 
Again B,, = 10% By for an f/1 lens at 4:1 reduction. 

That is, in practice, if we photograph a fluorescent 
screen we need an x-ray dose 10 to 100 times greater 
than we would need with direct x-ray shadowgraphs. 

My new suggestion is to combine the principles of 
image dissection and fiber optics to devise a camera that 
avoids the various difficulties mentioned just above. 

A picture may be dissected into point image elements 
by any of a number of means; and provided there are 


Fig. 1. A set of oix pictures all of the same scene, but all of different resolution. The pictures have been divided into blocks of constant 
density. The total number of these blocks in each picture is indicated. (Courtesy of Professor H. Schardin.) 
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Fig. 2. A number of “rising sun’’ resolution charts taken 
through a dissection plate which had 130 elements from top to 
bottom of the frame. 


enough points recorded, any given quality of picture 
can be reproduced. Professor Schardin' prepared a set 
of dissected pictures, all of the same scene, with different 
numbers of point elements. Figure 1 shows six views of a 
building and a car. For the second view the number of 
points is only 900, i.e., 25 X 36. It is barely possible to 
recognize the general features. Twenty thousand points 
(or more) constitute quite a reasonable picture. How- 
ever, a quarter of this number would still often be quite 
acceptable as can be seen by reference to the fifth picture 
of Schardin’s set. 

We might ask how many point elements/mm corre- 
spond to a line pair/mm. There is no single answer. 
A similar problem exists with regard to the resolution 
in television pictures.’ Cartwright and Cox have discussed 
halftone illustrations.*? The question is more fully dis- 
cussed in the article “Image Dissection in High-Speed 
Photography”.* Figure 2 shows a number of rising-sun 
resolution charts. Where the spacing of the black and 
white lines is wide, they can be clearly counted. 
Ambiguities arise when the number of dots is less than 
2 or 2}/line pair. One might thus take as one definition 
that 2n dots correspond to n line pairs. Simple applica- 
tion of the information theory sampling theorem would 
indicate that all spatial frequencies in an image lower 
than n line pairs/mm could be unambiguously deter- 
mined from the brightness values at 2n equally spaced 
points/mm. However, these simple considerations over- 
look any question of contrast, and what exactly we mean 
by “resolving” a line pair. 

Next consider the measurement of the coordinates 
of the edge of a sharp image of a solid object in a field 
of view. If the object is as large, at least, as the pitch 
spacing of the point elements, the position of its edge 
can be measured with an inaccuracy no greater than 
one pitch distance. In general, for larger objects the 
accuracy can be greater. Thus from this point of view 
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Fig. 3. The principle of the x-ray fiber optics image dissection 
camera. 


the definition of equivalence is approximately that n 
dots correspond to n line pairs. For different purposes 
we shall use one or other of these two definitions, but 
bearing in mind that one is possibly too conservative, 
the other pussibly too optimistic. 

Figure 3 is a schematic diagram of the newly proposed 
device. An x-ray tube would cast a shadow of the object 
on to a fluorescent screen. Immediately behind the 
screen would be a fiber optics dissecting block.* If there 
are enough fibers within the dimensions of the x-ray 
image, the quality and resolution of the transmitted 
image will be adequately high. With the large flash 
x-ray tubes now in current use in many laboratories, 
the resolution of a typical shadowgraph is rarely better 
than 50 line pairs/in. and usually about 25 line pairs/in. 
Therefore we really need only to sample the image in- 
tensity at 2 points/mm (or perhaps at twice this spatial 
frequency). Let us assume then that the fiber block in 
Fig. 3 is made of fibers with the pitch spacing of their 
axes equal to 0.5 mm. 

One of the major advantages of the fiber assembly is 
the efficient manner in which the fibers transmit light. 
If a fiber of a solid assembly has a high enough refractive 
index relative to the material around it (either a sheath 
or the matrix material), all rays of light that enter 
through a right plane end will suffer total internal re- 
flection on each occasion they strike the walls. In prac- 
tice there are losses due to end reflections and to imper- 
fections in the fibers; but more than half of the light 
falling on the end of a short fiber is transmitted and comes 
out the other end. 

A photographic emulsion pressed against the exit end 
of a fiber would thus receive, on a patch no larger than 
the area of the end of the fiber, a large fraction of the 
light that falls on the entrance end of that fiber. That is, 
the local illumination of such an image B, > 4 Bo. This 
is a much greater illumination than is possible with any 
reasonable lens system, where, as was shown above, 
B, is to Of By. 

Suppose we think of making the fibers smaller and 
smaller. The proportion of light transmitted does not 
* Dr. R. F. Saxe5 suggested that the fibers could themselves be made of a 
scintillator material. The depth available for absorption of x-rays could 


then be as large as desired — and this could be important if one wished to 
use certain fast decay organic scintillators which have a low absorption for 


x-rays. 
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Fig. 4. Enlargements of the images recorded with fiber optics dissection for a number of exposure times, and for various standoff 


distances from the fiber block to the recording emulsion. 


decrease appreciably until the diameters of the fibers are 
less than a few microns. The density of the photographic 
image formed on the emulsion pressed against the exit 
face would not be much reduced, even for small fibers, 
provided that the fiber diameter is large compared with 
the resolution of the emulsion. We could thus use fibers 
25 to 50 microns in diameter, still maintain an efficient 
light transfer, and be able to record images of density 
not much lower than for direct shadowgraphs. If we 
produced a single flash of x-rays, and held a photographic 
plate against the exit face of the fiber block, the image 
that we would record would be made of small dots at 
relatively wide spacing. Now we could move a photo- 
graphic plate sidewards by the width of the dot, and 
all fibers would be opposite unexposed emulsion. We 
could therefore record a second picture, also made up of 
dots — the whole picture interlaced with the last. 

The distance we needed to move the photographic 
plate between exposures was the width of one dot, not 
the width of the plate. As this distance is some hundreds 
or thousands of times smaller, the time interval between 
successive recordings of a sequence could be correspond- 
ingly reduced. For example, if the fibers were 50 microns 
in diameter and the maximum traverse velocity of the 
plate were 5m/sec we could record at 10° pictures/ sec. 

To achieve a traverse velocity of 5m/sec, it is necessary 
to have some clearance between the photographic plate 


and the end of the assembly of fibers. The light coming 
out of the fibers is rapidly divergent. How big a clearance 
can be tolerated? 

I had an assembly of fibers made up for me by the 
American Optical Co. The fibers were 50 microns in 
diameter. They were in rows, 500 fibers per row, with 
the pitch spacing of the rows 0.5 mm. A sheet of opal 
glass was placed near the front end of the fibers to sim- 
ulate the diffuse light characteristics of a phosphor. The 
opal glass was illuminated with white light. A photo- 
graphic plate was placed near the exit face of the block. 
Figure 4 shows a number of enlargements of the images 
recorded for various exposure times and standoff dis- 
tances. It can be seen that there is reasonable working 
latitude without undue image spread if the standoff, 
or clearance, is less than about 0.001 in. 

To traverse a photographic plate and keep it in one 
plane within such a tolerance requires accurate me- 
chanical guides. It is also necessary to consider the 
flatness of the photographic plate itself. Ordinary plates 
are often too far from flat. However, Eastman Kodak 
microflat photogrammetric plates are flat well within 
this tolerance. Glass plates of this kind have been used 
for all the work with this camera. They are available 
with different emulsions, and the ones I have used most 
frequently are the Eastman Kodak type IV-O. This is a 
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Fig. 5. A visible light fiber optics image dissection camera. 


fine grained emulsion, blue sensitive — rather like a 
Process emulsion. 

Repetitive x-ray flash equipment of adequate output 
does exist. I will discuss this further below. I have no 
such equipment at my laboratory, so I have tried out 
the optical analogue of the camera. The setup was as 
shown in Fig. 5. A Friingel “Strobokin’’* high-speed 
stroboscope was used as the light source. An opal glass 
was used to simulate the Lambert distribution of light 
from a phosphor. The shadow image of an oblique mask 
and of a small timing wheel with slots and teeth of var- 
ious depths was cast on the opal glass by each flash of the 
Strobokin. In the first set of experiments the photographic 
plate, mounted in its trolley, was allowed to fall 5 cm 
under gravity. The velocity was then about 100 cm/sec. 
A burst of 6 flashes at 124 kc/sec on the Strobokin gave 
6 images. Adjacent rows of dots were 80 microns apart, 
center to center. The dots for each fiber for each flash 
were clearly resolved. 

To record at higher rates, a higher traverse speed for 
the plate was wanted. I built a pneumatic drive. The 
piston was 2} in. in diameter. Line pressure was 65 psi. 
Part of the cylinder acted as a high pressure reservoir. 
A toggle catch mechanism held the trolley. It could be 
released manually or by cutting off the current in a 
solenoid. The initial acceleration was 90 g dropping to 
zero in 3 cm when the peak velocity was 5 m/sec. The 
trolley was decelerated (at less than 100 g) by an air 
cushion at the other end of the pneumatic cylinder. There 
was a needle valve release to damp oscillations. 

Another set of experiments was undertaken using 
this faster traverse mechanism. The illumination was 
provided by the successive triggering of 8 closely grouped 
spark sources driven by pulse equipment made by the 
Laboratoire Central de lArmement.’? Sequences of 
pictures were recorded (though rather faintly) at 66 
kc/sec and at 100 kc/sec. The rows of dots were just 
resolved at the higher frequency. 
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As described above, in any one experiment a sequence 
of several dissected pictures is recorded, with all of the 
pictures recorded on the one plate interlaced with one 
another. It is necessary to “unscramble”’ the record to 
get back the individual pictures. This is achieved simply 
by replacing the photographic plate (after processing) 
in the trolley in the camera. The pneumatic drive is 
removed and a micrometer screw attached for precise 
movement of the trolley. The fiber block is illuminated 
with a small steady light source as shown in Fig. 6. 
The plate is carefully realigned. This can be accom- 
plished using a microscope and a low level of oblique 
illumination so that all the dots in the field of view of the 
microscope can be seen, in addition to those brightly 
illuminated from below by way of the fibers. 

Suppose the plate is aligned in exactly the same posi- 
tion that it occupied at the instant of the first exposure. 
Light coming through any fiber falls on that spot of the 
plate that it previously illuminated. The density of the 
record at that spot is the density corresponding to the 
instantaneous recorded image at that spot. Thus the 
light transmitted through the plate for all the fibers 
forms the (negative) image that was recorded in that 
position of the plate. Simple traverse of the trolley by 
means of the micrometer screw then shows each of the 
recorded images, unscrambled, and in proper sequence. 
One can look at a reconstruction of the event in slow 
motion, or can copy the images with any convenient 
camera. 

If one looks at the plate, while it is being unscrambled 
as shown in the lower part of Fig. 6, the visible image is 
made up of points of varying brightness in a dark field. 
The average contrast looks more or less normal. If one 
takes a negative copy of this unscrambled picture, the 
record is made up of a number of lines of small dark 
dots (of varying density) in a clear field. The contrast 
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Fig. 7. A typical print from a negative that was a direct photo- 
graph of the unscrambled picture. 


visually of this copy is very poor, as the negative is, 
on average, say 90% transmitting even for fully exposed 
dots. It is also difficult to produce prints of ordinary 
contrast from such a negative. 

One might have defocused the copying camera to 
blur the dots over the intervening spaces. This, however, 
was not a good method, since the overall resolution of 
the picture suffered too much. A better method was to 
sweep the image across the copying emulsion during 
the exposure of the copying camera. This was achieved 
by tilting a block of glass placed in the optical system 
between the composite plate and the copying camera. 
The block was tilted by a linear cam. A second, ad- 
justable cam controlled a microswitch to limit the ex- 
posure duration and sweep. 

This unscrambling technique has been worked out 
in detail by J. W. McLaughlin, and a more extensive 
description is published elsewhere.’ Two of his prints of 
an unscrambled picture are shown as Figs. 7 and 8. 
Figure 7 is from a direct copy. For Fig. 8, the optical 
vernier was used to sweep the image. The improvement 
in contrast is very noticeable. 

I have suggested in the present paper that a fiber 
optics image dissection camera would be useful for the 
recording of x-ray images at short intervals. I have de- 
scribed the experimental work which shows that a small 
scale model optical analogue of equipment can be made 
to take pictures of 105/sec. Dr. F. Friingel and his col- 
leagues? have produced x-ray equipment which can be 
driven by their Strobokin flash equipment to produce 
flashes of x-rays. The output is about 40 milliroentgens/ 
flash at 20 cm from the tube. They have described the 
recording of sequences of pictures of 10,000 to 12,000 
images/sec using a drum camera for separation of frames. 
The velocity of the drum was 100 m/sec so that at 10,000 
frames/sec the frame height could not be more than 1 
cm. The x-ray output per flash is about 10 times the 
minimum necessary to give a significantly dense record 
for each flash. Dr. Friingel told me” that the equipment 


will produce a limited series of flashes of x-rays at much 
higher speed — of the order of 10° flashes/sec. Each 
flash is of the same energy as at the lower frequencies. 
Any one flash could be expected to record. He asked me 
if I knew of a method for higher speed recording than 
his drum camera, particularly for pictures of larger 
format. It is proposed to try out the scale model fiber 
optics dissecting camera, using Dr. Friingel’s x-ray 
flash equipment. It is also proposed to make another 
equipment with a larger fiber optics format, and to test 
that also as a means of recording repetitive x-ray pictures. 

This ““Mark II” apparatus will have a format 7 cm 
by 8 cm and fibers 125 microns diameter at 2000 mi- 
crons spacing. They will be spaced out in both plan di- 
mensions. If the photographic plate were moved parallel 
to either of the array directions of the fiber block, one 
would get double exposures after 16 pictures. If the 
traverse direction makes an angle of, say, 1 in 5 with 
the array direction, the plate can move 5 times as far 
without double exposure. We could thus expect to 
record 80 pictures in a sequence. f 

An even simpler system is in principle possible. In- 
stead of the fiber optics block, one could use a plate 
made of lead, or of some other suitable material, which 
would prevent the passage of the x-rays, except through 
an array of small holes or slits. Just as before, the pho- 
tographic plate would be placed close behind the dissec- 
tion plate. A single exposure would produce an x-ray 
shadowgraph dissected into point, or line, elements. One 
could obtain the usual intensification of the image by 
the use of fluorescent or other intensifier foils or screens 
in intimate contact with the photographic plate. 

This scheme is simple, and could work, though the 
construction of the dissection plate entails many dif- 
ficulties. The holes in the plate should all point at the 


} The fiber block was ground and polished in October, 1960. The various 
mechanical and pneumatic components of the Mark II camera have been 
made in early 1961. With the optical analogue, pictures have been taken 
at 100 kc/sec. More than 60 pictures can be recorded in a sequence. It is 
hoped that the x-ray testing will be undertaken shortly. 


Fig. 8. A typical print of the unscrambled picture from a 
negative made when the optical vernier was used. 


Courtney-Pratt: High-Speed X-Ray Cinematography 641 


etre 
hig 
Ser 
hi 
i 
wie 
Buk 
a 
= 
oa ‘3 


x-ray source. For high energy x-rays, the dissection plate 
must be quite thick. It would be difficult to form the 
array of oblique holes. Also, when such an array had 
once been formed in a dissection plate, that plate could 
only be used at one working distance from the x-ray 
source. 

For very soft x-rays, almost any obstruction would 
reduce the photographic effect. It would then be pos- 
sible to use a very thin sheet or foil, and to perforate it 
with an array of holes, the axes of all of which were 
parallel to one another. For example, suppose that the 
distance from the x-ray source to the dissection plate 
was one meter. One could use a dissection plate 10 cm 
square, and } mm thick, with an array of holes .4, mm 
in diameter at } mm spacing. The dissected picture 
would have a resolution of 200 lines by 200 lines. It 
should be possible to record a sequence of about 20 
pictures. The obliquity of the incidence of the x-rays 
at the edge of the plate would cause some loss in intensity 
of the recorded image elements, but this should be less 
than a factor of 2, compared with the intensity of the 
elements at the center of the plate. 

It would be possible to make metal dissection plates, 
at least for the thinner sheets, by relatively conventional 
machining, or by etching through a mask. 

Another way to make a dissecting plate would involve 
the use of a photosensitive glass or ceramic such as- 
Corning Fotoform or Fotoceram.".'? These materials, 
where they have been exposed and heat-treated, are 
ten or twenty times more soluble in a hydrofluoric acid 
etching bath than where they have not been exposed. 
It is thus possible to etch holes through material several 
times thicker than the diameter of the holes. An array 
of holes with their axes all parallel can be produced by 
exposure through a mask to a beam of parallel light. 
Equally, it is possible to produce a convergent array of 
holes by exposure through the mask with light emanating 
from a point source. A few experimental dissection plates 
have been made using a photosensitive glass, but the 
results with these have not as yet been as encouraging 
as the dissection systems using fiber optics. 


Summary 
A small fiber optics image dissection camera has been 


built. It will take 10 pictures in a sequence at rates up to 
10°/sec using visible light. The camera can be used to 
unscramble the composite record. It is expected that it 
will be equally suitable for recording of sequences of 
x-ray pictures at the same rates, and for subsequent un- 
scrambling of those records. A newer model to take 
longer sequences on a larger format is under construction 
and test. Some consideration has also been given to the 
construction and use of dissection plates made by the 
simple perforation of suitable materials. 
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90th Convention October | —6 Lake Placid Club, 


Essex County, N.Y. 
Theme: 


(>... AGAIN an SMPTE Convention will be held in the 
congenial and relaxing environment of the Lake Placid Club. 
Those who have attended previous Conventions there will re- 
new their memories of the scenic beauty of northern New York 
State in the Fall, and for those who will be attending for the 
first time a Convention at the Lake Placid Club there is in store 
a memorable experience. At this time of year, according to a 
report based on past experience, “‘we will literally have the 
Lake Placid Club to ourselves” — including two golf courses 
(9-hole and 18-hole), tennis courts and the waterfront. 


Local Arrangements, Eric C. Johnson, Chairman 


Local Arrangements Chairmen (listed below), using the 
magic combination of efficiency and enthusiasm, have com- 
pleted preliminary plans for making use of all the resources of 
this famous resort to make the Convention a special experience 
for all who attend. Readers who have attended previous 
Conventions (or seen announcements) may sense that there is 
something different about this listing, and they will be right. 
The difference is that for the 90th Convention a Golf Tourna- 
ment Chairman has been appointed. 


Papers Program, C. Loren Graham, Chairman 


An interim assessment of the Papers Program indicates that 
the early and energetic approach of the Topic Chairmen (May 
Journal, p. 382) to their assignments has resulted in the assem- 
bling of a group of outstanding papers by top-flight authors. A 
few aspects of the Program may be emphasized now. 

There will be a lively session on subscription TV in which 
representatives of four companies will discuss the engineering 
aspects of their systems and answer questions from the audi- 
ence. The moderator will be Gentry Veal of Eastman Kodak 
Co. A paper on the midwest airborne TV experiment will de- 
scribe in detail this venture in new techniques in education. 

There is also scheduled a paper of general interest on the 
Abominable Snowman, describing the photographic problems 
encountered by the Sir Edmond Hillary Expedition on the 
famous trek undertaken to investigate reports that such a crea- 
ture existed. A number of papers will describe new equipments, 
among them a 16mm commercial camera, and two projectors. 
There are also scheduled some extremely interesting papers on 
the subject of photography from satellites. 

A full session on projection will include the description 
of a liquid-gate projector for large-screen projection. This 
projector is reported to keep film cooler, provide steadier film 
travel and minimize the effect of scratches. 


= 
news and =! reports 


Integration of Motion-Picture and Electronic Systems 


Awards 


Presentation of Awards will take place Tuesday evening, 
as it has during every Fall Convention for several years past. 
Members who have been chosen to the rank of Fellow and per- 
sons whose achievements in the designated category have been 
duly considered by the Award Committees and the Board of 
Governors to merit an Award will be honored at that time. 
Awards that will be presented are: Journal Award, Progress 
Medal Award, Samuel L. Warner Memorial Award, Herbert T. 
Kalmus Gold Medal Award, E. I. du Pont Gold Medal Award, 
and one of the increasingly significant Awards administered by 
the Society, the Student Member Award. 


Rooms and Registration 


A Postal Announcement will soon be sent to all members 
conveying information on accommodations and other relevant 
practical matters. There will be no advance registration proce- 
dure for the Convention but hotel room reservation cards will 
be mailed to each member. These should be returned direct to 
Mr. Daniel M. Nelson, Lake Placid Club, Essex County, N.Y. 
The Lake Placid Club operates on the American Plan, which 
means that all meals are included in the charge for accommoda- 
tions. The Registration fee will be $5.00 each for members and 
$7.50 each for nonmembers. There are numerous motels in the 
area as well as the Hotel Marcy in the Village of Lake Placid. 
Meals at the Lake Placid Club for members who are not staying 
there will be available at rates of $1.75 for breakfast; $3.50, 
lunch; $4.75, dinner, including tips. 

A handy little map of the Club and surrounding grounds 
will be available at the hospitality desk. 


Ladies and Leisure 


The Lake Placid Club is a particularly pleasant spot for 
the ladies. Tea will be served daily and attractive areas are 
available both indoors and out for playing bridge, reading or 
conversation. Special activities for the ladies are being planned, 
including luncheons and trips. Registration for the ladies be- 
gins Sunday at 2 P.M. and the $5.00 fee covers the entire week. 
This will be one Convention where children will not only be 
welcome but are cordially invited. They need not register and 
there is no Convention fee for them. It will be a good time to 
get them acquainted with the workings of the Society, 

The emphasis will be on informality. Casual clothes will be 
appropriate, but it is suggested that sweaters and some woolen 
garments be included in the luggage because evenings can be 
very, very chilly. The usual jacket-tie requirement is for dinner 
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only. Members can be as informal as they please for breakfast Convention Planners 
and lunch. All Convention guests will be served in the Club’s 
Forest East Dining Room which will be reserved. exclusively 
for Convention registrants and their guests. The Lake Placid 


Club orchestra will provide background music during dinner. 


Local Arrangements Chairman, Eric C. Johnson 
Vice-Chairman, Arthur J. Miller 
Motion-Picture Shorts and Features, George Keene 
Projection, Public Address and Recording, E. B. Hall 
Hotel Arrangements, Irving M. Ewig 
Registration Chairman, Charles F. Lo Balbo 
Auditor, George H. Gordon 
Get-Together Luncheon, Saul Jeffee 
Banquet and Awards Session, Byron Roudabush 
Entertainment Chairman, Joseph Dougherty 
Golf Tournament, Kenneth M. Mason 
Hospitality and Ladies Committee 
Chairman, Louis Feldman 
Co-hostesses, Mrs. Eric C. Johnson 
Mrs. Arthur J. Miller 
Mrs. Louis F.ldman 
Administrative Assistants, John J. Kowalak 
William H. Metzger 
Membership Chairman, Robert Burns 


Entertainment 


An Entertainment Ticket priced at $10.00 will cover all 
types of entertainment arranged for the Convention. All the 
sports facilities of the Club are available including tennis, 
boating, swimming and golf. One of the main sports events will 
be a golf tournament so all golfers are urged to bring their 
clubs. The round of specially planned entertainment will begin 
on Sunday evening with a pre-release feature shown for early 
arrivals in the Lake Placid Club theater. The traditional 
Wednesday evening fun night will be something different, 
beginning with the cocktail party where all guests are told to 
wear an “‘original’’ costume. Following the dinner there will be 
dancing until midnight and prizes will be given for the most 
original and the funniest costumes. Thursday evening is set 
aside for a Treasure Hunt and a Clam Bake. 


Publicity, Standish Holmes and Barbara Skeeter 


Education, Industry 
News 


Films for Students of Physics, by Robert L. 
Weber, Assoc. Professor of Physics, Pennsy]- 
vania State University, University Park, 
Pa., was published in the April 1961 issue 
of the American Journal of Physics (pp. 222- 
233). About 450 films, helpful for instruc- 
tion in physics, mostly at college level, are 
listed. The films, grouped in ten categories, 
are predominantly 16mm in sound black- 
and-white, although a number are in color 
and a few are available either way. The 
categories are Introductory and General, 
History and Biography, Astronomy, Met- 
eorology, Mechanics, Heat and Thermo- 
dynamics, Sound Electricity and Magnet- 
ism, Light, Atomic and Nuclear Physics, 
Solid State Physics. Professor Weber is now 
at work on Supplement I and plans to add 
the category of Rockets, Satellites and 
Space. So that Supplement I will bring the 
list entirely up to date, he has requested 
that anyone who can recommend a suit- 
able film or make such a film available for 
classroom use supply him with information 
including: exact title; running time; data 
of production or release; information as to 
accompanying study guides, manuals or 
transcript, if available; name of producer 
and/or sponsoring organization; and the 
name and address of the organization to 
which inquiries about purchase or rental 
of the films should be listed. 


Williamsburg — The Story of a Patriot, 
a 37-minute color film produced by Para- 
mount Pictures Corp. for Colonial 
Williamsburg, Inc., has been honored by 
the Scholastic Teacher in the 12th annual 
National Film and Filmstrip Awards pro- 
gram conducted by the magazine. Cited 
as an outstanding secondary film in the 
social studies category, it became eligible 
for consideration under this program in 
1960 when the film, released in 35mm in 
1957, was made available for classroom 


use in 16mm. Produced in VistaVision 
with Todd-AO stereophonic sound, and 
shown daily in Colonial Williamsburg’s 
twin theaters, the film has been seen by 
more than two million persons since April 
1957. This film is also used by the Defense 
Department’s Office of Information and 
Education for its Troop Information Pro- 
gram. 


Temac, a teaching technique, essentially a 
system of programmed learning materials 
designed for self-instruction under con- 
trolled classroom conditions and introduced 
by Encyclopedia Britannica Films, 1150 
Wilmette Ave., Wilmette, Ill., has in- 
fluenced and been influenced by the mod- 
ern, scientific approach to the use of films, 
slides and other audio-visual materials in 
teaching/learning activites on all educa- 
tional levels. The first report on Temac was 
issued by Encyclopedia Britannica Films 
in 1960 and Report No. 2 is now published. 
After Report No. 1, a program of con- 
trolled testing of Temac mathematics ma- 
terials was undertaken in Roanoke, Vir- 
ginia, high schools, with 900 students partic- 
ipating. Report No. 2 sums up the results 
of this test (grades of students in the Temac 
program significantly higher than those of a 
comparable group taught by conventional 
methods) and outlines further develop- 
ments and plans. A number of additional 
courses in language and mathematics are 
soon to be made available. 


The 4th UNIATEC Congress (Interna- 
tional Union of the Cinematographic Tech- 
nical Associations) will be held in Torino, 
Italy, September 24-27, 1961, under the 
auspices of the 11th Salone Internazionala 
Della Tecnica and the Associazione Tec- 
nia Italiana per la Cinematografia (ATIC). 
The theme of the congress will be ‘‘Evolu- 
tion and Orientation of Cinematographic 
Techniques With Reference to the Funda- 
mental Scientific Principles.’’ The second 
International Concourse of Films will also 
be held in connection with the congress. 


Among the papers scheduled for presenta- 
tion is “The Influence of Recent Scientific 
Discoveries on the Future of Cinemato- 
graphic Technique,’ by Prof. Jahoda of 
Czechoslovakia. The paper will survey 
present trends and will discuss possible 
future developments with emphasis on data 
recording. Information on the congress is 
available from Secretariat of the Salone 
Internazionale Della Tecnica, corso Gali- 
leo Ferraris 60, Torino, Italy. 


Newly elected officers for 1961-62 of the 
Industry Film Producers Association, 6085 
Sunset Blvd., Hollywood 28, are: President, 
Raymond E. Fielding of the University of 
California, Los Angeles; Executive Vice- 
President, Carl N. Brewster, Aerospace 
Corp. ; Financial Vice President and Treasurer, 
Ed Hunter, North American Aviation; 
Editorial Vice-President, Jack R. Gabrielson, 
Douglas Aircraft Co.; Chapter Vice-President, 
Ralph Hall, Convair; Secretary, Justin M. 
Purchin, Systems Development Corp.; 
Convention Vice-President, Tony Gorsline, 
Aeronutronics. The IFPA was founded in 
1957. The membership of over 400 includes 
motion-picture producers, cameramen, 
writers, directors, film editors, supervisors, 
sound men, animators and supporting 
technical specialists. In addition to the Los 
Angeles group, there are Chapters at Cape 
Canaveral, Fla., New York, and Marieta 
(Atlanta), Ga. 


The Instrument Society of America will 
hold its 16th Annual Instrument-Automa- 
tion Conference and Exhibit September 
11-15, in Los Angeles. Sessions will be in 
the Biltmore Hotel and the Exhibit in the 
Memorial Sports Arena. Theme of the 
Conference is ‘Reliable Information From 
Under Water to Outer Space.’ Organiza- 
tions cooperating with ISA by arranging 
and presenting special sessions include 
American Chemical Society, American 
Meteorological Scciety, California Natural 
Gas Association, IRE, Precision Measure- 
ments Association, Professional Group on 
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ALL AURICON IS SOLD 
A 30 DAY MONEY-BACK GUARANTEE. 


“CINE-VOICE IL" 16mm Optical Sound-On-Film Camera. “‘AURICON PRO-600''16mm Optical Sound-On-Film Camera. “SUPER 1200°' 16 mm Optical Sound-On-Film Camera, 
x 100 ft. film capacity for 2% minutes of +< 600 ft. film capacity for 164% minutes of *« 1200 ft. film capacity for 33 minutes of 
recording; 6-Volt DC rp or 115-Volt AC recording. + aa be 00 (and up) with 30 day nese * $5667.00 (and up) complete for 
operation. + $967.00 (and up). money-back guarantee. “High-Fidelity” Talking Pictures. 


“PRO-600 SPECIAL” 16mm Light-Weight Camera. PORTABLE POWER SUPPLY UNIT—Model PS-21...Silent FILMAGNETIC —Finger points to Magnetic pre-stripe 
+ 400 ft. film capacity for 11 minutes of in operation, furnishes 115-Volt AC power to drive on unexposed film for recording lip-synchronized 


“Single System” or “Double System” Auricon magnetic sound with your picture. Can be used 
Equipment from 12 Volt Stora on Battery, for with all Auricon Cameras. + $960.00 (and up). 
remote “location” filming. + $269 


Strictly for Profit 
CHOOSE AURICON 


It it’s profit you're after in the production of 
16 mm Sound-On Film Talking Pictures, Auricon 
Cameras provide ideal working tools for shooting 
profitable Television Newsreels, film commercials, 
inserts, and local candid-camera programming. 
Now you can get Lip-Synchronized Optical or 
Magnetic Sound WITH your picture using Auricon 
16 mm Sound-On-Film Cameras. Precision designed 
and built to “take it.” 

Strictly for Profit—Choose Auricon! 


recording. ® $1,295.00 (and up). 


TRIPOD— Models FT-10 and FT-10S12.. BACH AURICON, Inc. 
Pan-Tilt Head Professional Tripod for 6946 Romaine St. Hollywood 38,Calif. write for your > 


velvet-smooth action. Perfectly counter-balanced HOutrwoop 2-0931 

to prevent Camera ‘dumping.’ hae $406.25 (and up). BACH free copy of 
this 74-page 

+ Auricon Equipment is sold with a 30-day Money-Back Guarantee. You must be satisfied ® Auricon Catalog 


MANUFACTURERS OF PROFESSIONAL 16MM CAMERAS SINCE 1931 
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Reliability and Control, Southern Cali- 
fornia Metering Association, and Tempera- 
ture Measurement Society. 


The North Atlantic Region of the Ameri- 
can Society of Photogrammetry will hold 
its Semiannual Convention October 4-6, 
at the Biltmore Hotel, New York. Papers 
now scheduled will discuss the more exotic 
aspects of photogrammetry as well as the 
latest developments and advances in the 
basic engineering applications of photo- 
grammetric principles. Chairman of pub- 
licity is Leo Eichin, Autometric Corp., 331 
W. 44 St., New York 36. 


SMPTE President John W. Servies spoke 
before the Annual Meeting of the New York 
State Association cf Projectionists on May 
24. His address stressed the importance to 
projectionists of affiliating with a profes- 
sional organization, such as this Society, 
and thus enjoying ready access to the latest 
developments in projection. He also stressed 
the special help given by the Society in 
working toward solutions of special projec- 
tion problems on a technical level, and the 
importance to the projectionist as an indi- 
vidual of participating in Society activities. 


Marty R. Young has been appointed Direc- 
tor of Live Photography and Business- 
Industrial Films for Keitz & Herndon, Inc., 
3601 Oak Grove, Dallas, Tex. For the last 
two years he has been Executive Vice- 
President and General Manager of the 
Dallas firm, Motion Pictures, Inc. He has 
produced and directed a number of award- 
winning films shown at the American and 
the Columbus Film Festivals. According to 
the announcement, Mr. Young’s appoint- 
ment was part of the firm’s expansion 
program in the fields of business, educa- 
tional and public relations films. 


William Weitzen, former Deputy Assist- 
ant Secretary of the Air Force for Develop- 
ment, has been appointed Regional Vice- 
President, Washington, D.C., Area Opera- 
tions of Autometric Corp., 1501 Broadway, 
New York 36, Announcement was made by 
Paul Raibourn, President of Autometric. 
While in the Air Force, Mr. Wetzen’s work 
was chiefly directing, evaluating and coor- 
dinating programs and policies in the area cf 
military weapons systems, supporting sys- 
tems, technical developments and applied 
research. Activities in his present post will 
be in the fields of data reconnaissance, 
mapping and charting geodetic studies, 
and various advanced space projects. 


Boyce Nemec, Executive Vice-President of 
Reevesound Company, Inc., Long Island 
City, N.Y., and former Executive Secre- 
tary of this Society, has been appointed to 
the Board of Managers of the New York 
Section for a two-year term. He succeeds 
Peter Keane, Technical Director of Screen 
Gems, Inc., who has been appointed Sec- 
retary-Treasurer of the New York Section. 


Forrest Richey has been appointed assist- 
ant division head of the Color Photography 
Div., Kodak Research Laboratories. He 
joined the Kodak Part Works in 1939 as a 
member of the Motion Picture Film Proc- 
essing Dept. He transferred in 1944 to the 


Photography Div. and in 1960 he was 
appointed Senior Research Associate. Other 
new appointments announced by Eastman 
Kodak Co. include Scheuring S. Fierke, 
assistant division head, Emulsion Research 
Div.; Howard E. Munro, assistant superin- 
tendent, Synthetic Chemicals Div.; and 
Carl W. Zuehlke, assistant division head, 
Chemistry Div. 


George L. Oakley has been appointed 
Director of Sales of the Photo Products 
Div., Bell & Howell, 7100 McCormick Rd., 
Chicago 45. He has been with Bell & 
Howell since 1946 and has been Director of 
Audio-Visual Sales since 1958. In his new 
position he is successor to George A. Eddy 
who has been appointed Director of Ama- 
teur Film Operations. 


J. R. Poppele has been appointed a Direc- 
tor of Foto-Video Electronics, Inc., 36 
Commerce Rd., Ceder Grove, N.J. For 
more than 20 years he was Chief Engineer 
for Radio Station WOR, and later as 
Station Vice-President and Director of 
Mutual Broadcasting System he was in 
charge of all AM, FM, TV and facsimile 
projects for General Teleradio, Inc. Prior 


Biographical Notes 


to his present appointment he was Director 
and Consultant to the Board of Advisors of 
the Voice of America. He is presently 
serving as a member of the Committee on 
Civil Defense Planning under the office 
of the Secretary of Defense; President of 
the Atom Broadcasting Corp., and WAUB, 
Auburn, N.Y.; and Board Member of the 
Teleglobe System of Pay TV and General 
Electronics. 


Lt. Col. Harry Brodsky (Air Force Re- 
serve) has accepted an appointment by 
S8.O.S. Photo-Cine-Optics, Inc., to act as 
supervisor of the firm’s newly expanded 
Rental and Leasing Dept. Col. Brodsky 
has had considerable experience both as 
photographer and production consultant in 
both military and civilian capacities. He 
was recently associated with Mark Shaw 
Studios in New York. 


Burton Stone has been appointed Sales 
Manager of Movielab Film Laboratories, 
Inc., 619 W. 54 St., New York 19. His pre- 
vious posts include General Manager for 
Consolidated Film Industries, Eastern 
Division, and Director of Technical Opera- 
tions for a New York advertising agency. 


Kern Moyse 


Kern Moyse has announced his re- 
tirement after 15 years as President of 
Peerless Film Processing Corporation, and 
27 years with the company. He plans to 
spend most of his time at his home in 
Old Lyme, Conn. 

While President of Peerless Mr. Moyse 
was active in various industry organiza- 
tions. He was one of the founders of The 
Association of Cinema Laboratories and 
from its inception Chairman of the Mem- 
bership and Admissions Committee. He 
was for several years a Director and for 
the past three years Treasurer. He was 
also a founder of the Motion Picture In- 
dustry Group of the National Association 
of Credit Management, a member of its 
executive council for several years, Vice- 
Chairman for two years and Chairman for 
two years. He was Treasurer of the New 
York Film Council for two years, and 
Chairman of the Insurance Committee 
of the Radio and Television Executives 
Society for three years. He is a member of 
the Society of Motion Picture and Tele- 
vision Engineers and the Motion Picture 
Pioneers and a number of organizations 
concerned with industrial, educational 
and biological film. 
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Peerless had its real beginnings in 1924, 
when Victor A. Stewart, an Australian 
living in New York, applied for a patent 
on a treatment of developed motion- 
picture film by means of gases to convert 
the colloid substance of emulsion into an 
insoluble compound, in order to eliminate 
damage from moisture and to reduce sus- 
ceptibility to damage from other sources. 
The patent was issued in 1926, and Film 
Life Extension Corp., subsequently called 
Stewart Film Process Co., was formed. 
In 1929 Edward Moyse acquired control 
of the company. Under his direction the 
Stewart Process aroused widespread in- 
terest because “green,” freshly processed 
film was then presenting critical problems 
for projection. The effectiveness of the 
process in reducing these difficulties was 
well recognized, but the time required 
for treating release prints in quantity was 
an obstacle to extensive acceptance. 

In 1933 Victor C. Krupa, then super- 
visor of negative assembly at Consol- 
idated Film Industries in Fort Lee, N.J., 
developed for Mr. Moyse a process for 
applying a similar gas treatment in a high 
vacuum. This enabled utilization of larger 
and more versatile equipment, which could 
by reason of the vacuum operation ac- 
complish more effective treatment and also 
could produce volume results. 

Peerless Film Processing Corp. was or- 
ganized in early 1934, with Edward Moyse 
as President, to acquire the Stewart com- 
pany and Mr. Krupa’s applications for 
patents, which were subsequently granted. 
Within a year Peerless Treatment was 
adopted for the releases of Twentieth 
Century-Fox, United Artists and Columbia 
Pictures. Leading producers, industrial 
corporations and government agencies 
interested in the growing 16mm field also 


~ 
4 
4 
= 
3 
% 
> ; 
¥ 
@ 
iy 
4 
AE: 
4 
7 
} 
646 7 
4 


COMING 


Here come castings for 75 more Photo-Sonics 16mm-1B high speed cameras. They will end up 
white and shiny, ready to go to work taking sharp, clear pictures from 12 to 1,000 frames per second. 


This is a part of the gleaming new 40,000-square-foot Photo-Sonics plant in Burbank, California. 
The large instruments at left are Acme optical printers, absolute standard of precision 
in the motion picture industry. The same skills and craftsmanship that produced the Acme printers 
go into the little 16mm-1B camera, a bargain at $1,660 as shown here with 100-foot 
magazine and 1-inch ruggedized lens. 


The 16mm-1B camera offers film capacities of 100, 200, 400, or 1,200 feet. More than 30 lenses 
are available to fit it, from 165° super wide-angle to 24-inch focal length. It has a variable 
shutter behind the prism to give sharpness and motion-stopping ability like you've never seen before. 
Let us show you one of these comers tomorrow. It’s the BEST high speed camera in the world! 


Manufactured with precision by (SG) PHOTO-SONICS, INC. 


qu §=820 South Mariposa, Burbank, California 


Distributed exclusively throughout the United States by TRAID CORPORATION 
17136 Ventura Boulevard, Encino, California 


ae 
— 
= 


began to use what was sometimes called 
Peerless Vaporate Film Treatment or, 
more simply, “‘vaporating.”’ 

On Mr. Moyse’s death in 1946 his 
son, Kern Moyse, who had been Vice- 
President and legal counsel since the com- 
pany’s inception, became President. Al- 
though Kern Moyse had not been too 
active in the operational phases of Peer- 
less, he had a broad business background 
to apply to its development. After gradu- 
ation from Harvard and two years as an 
infantry machine gun officer in World 
War I, he first worked as field scout for 
an oil pipeline company in Texas, then 
in a New York bank. He spent some time 
in Cuba as Treasurer and Managing 
Director of a coal company, and later was 


appointed as Treasurer and legal counsel 
of a roofing manufacturer. For 11 years 
he was active as an insurance agent and 
broker. He served in the Army again for 
44 years in World War II and was on 
terminal leave when he became President 
of Peerless. 

Victor Krupa, a film technician for 25 
years, who had been on leave from Peer- 
less as laboratory coordinator and West 
Coast production supervisor for Soundies 
Distributing Corp., returned to Peerless 
in 1947 as Vice-President and Technical 
Director. 

Together Kern Moyse and Victor 
Krupa, who had long been close friends, 
worked toward expanding the potential 
usefulness of Peerless to the industry. A 


NAIL DOWN YOUR PROFITS!. 


ingle or 
—Hi-Speed 


Lighting: Arcs—Incandescents 
—Spots—Floods—Dimmers— 
Reflectors—All Lighting Accessories 


Generators: Portable—Truck 
Mounted 


Sound Equipment: Magnetic— 
Optical—Mikes—Booms 


Grip Equipment: Paraliels— 
Goboes—Other Grip accessories 


Cranes, Dollies: Crab—Western— 
Portable Panoram 


Lenses: Wide angle—Zoom—Tele- 
photo—Anamor - 


Editing Equipment: Moviolas 
—Viewers—Splicers—Rewinders 


Projection Equipment: 16mm & 
35mm—Sound & Silent—Slide— 
Continuous 


Television: Closed Circuit TV 
Camera Cars: 


*CECO—Trademark of Camera 
Equipment CO. 


Why be equipment-rich, but profits 
poor? If your main concern is mak- 
ing money, investigate full-service 
leasing from CECO. Some of Amer- 
ica’s largest corporations have such 
arrangements with us. Renting your 
cameras, lights, sound recorders and 


5 East 10th Ave © TUxedo 8.4604 


CAMERAS: LIGHTS 


ACCESSORIES 


accessories puts the problem of 
maintenance where it belongs—in 
the hands of factory-trained experts. 
Your accountant will explain the 
savings of renting versus buying. 
Want to talk about it? Call JUdson 
6-1420. Today! 


Camera Equi Co., Inc. 
Dept. JS-14, 315 W. 43rd St., N. Y. 36, N. Y. t 
Gentlemen: Please rush me your FREE complete 


catalogue of Rental Equipment. 4 
Firm......... a 
Street. 
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West Coast Branch was established in 
Hollywood, under the management of Mr. 
Krupa. Machines for Peerless Treatment 
were installed in a number of additional 
laboratories, until there were some twenty 
installations in the United States and in- 
stallations in Canada, Mexico, England, 
Belgium, Holland, Switzerland, Spain 
and Australia. To meet varying laboratory 
and industry requirements, models of dif- 
ferent capacities were developed, ranging 
from small portable units to machines 
which could treat 60,000 ft of 35mm or 
120,000 ft of 16mm per hour and a ma- 
chine for treatment of Cinerama and other 
oversize reels up to 10,000 ft. The chem- 
icals were also progressively improved 
by developments for more effective per- 
formance and by research leading to the 
elimination of the problem of toxicity. 

Besides protection of prints for standard 
projection, Mr. Krupa’s interests led him 
in 1939 to develop a treatment for prints 
to be shown in continuous projectors. 
Besides inventing a radically improved 
method of treating such prints, there was 
also developed a process for protecting 
original and other pre-print material 
against damage during printing and shrink- 
ing during storage. In the past twelve 
years the firm’s film conservation activ- 
ities have also included restoring release 
prints suffering from brittleness, shrinkage 
and bad splices, or salvaging original foot- 
age. 

1949 Mr. Krupa invented a process 
to correct excessively shrunken pre-print 
material and permit its safe passage 
through continuous printers to print with- 
out distortion of image and sound. Other 
processes developed by Peerless include 
RH treatment for brittleness, buckle and 
curl; and Hydrex for variously restoring 
film subjected to water immersion. The 
firm has also an extensive reconditioning 
operation for the amelioration of the effect 
of scratches on either the emulsion or cel- 
luloid support side. 

Peerless began in the early 1950's 
under Mr. Krupa, a pioneer distribution 
service of television shows on film, in- 
cluding the preparation of pre-print 
material, evaluation of print quality, 
insertion and excision of commercials, 
shipment, inspection and repair of prints. 
Also, film libraries are operated for in- 
dustrial corporations and nonprofit or- 
ganizations. 

Although a decision as to a successor 
to Mr. Moyse is yet to be made by the 
Board of Directors, no changes in the 
policies of Peerless or its operation are 
contemplated. Mr. Krupa will continue 
as Vice-President in charge of all its opera- 
tions on the West Coast, and as Tech- 
nical Director. Barbara Holz will continue 
as Treasurer, and Suzon Steinle Krupa 
as Secretary. Raoul J. Menendez, who as 
sales manager has worked closely with 
Mr. Moyse in building up the extensive 
clientele of Peerless for reconditioning and 
library services, has been appointed Vice- 
President in charge of sales promotion and 
public relations. Stanley Cohen has also 
been appointed Vice-President and will 
continue in charge of New York opera- 
tions. These officers have an average serv- 
ice of over 15 years with the firm and 
they expect to continue its usefulness to 
the industry. 
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-MOVIELAB FILM LABORATORIES 
~MOVIELAB BUILDING, 619 W, 54th ST. 
NEW YORK 19, N.Y. JUDSON 6-0360 


¥ developing color negatives © additive color printing ¢ reduction printing including A & B e color 
slide film processing © blowups ° internegatives ¢ Kodachrome scene-to-scene color balanced 


printing © Ektachrome developing and printing © registration printing ¢ plus complete black and 
white facilities including cutting rooms, storage rooms and the finest screening facilities in the east. 
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Clyde R. Keith 


authority on sound recording, 


Clyde R. Keith, internationally known 
retired 


February 1, 1961, from Bell Telephone 
Laboratories. Following his retirement, the 
United Presbyterian Church announced 
that Mr. Keith had accepted an appoint- 
ment as Assistant Director of Audio Visuals 
of the Board of National Missions. For 
about ten years prior to this appointment 
he has acted as a volunteer aid to the Beard. 

Mr. Keith began his career in Bell Tele- 
phone Laboratories in 1922, following 
graduation from the California Institute 
of Technology. In 1928 he joined Metro- 
Goldwyn-Mayer Studios in New York, 
and the following year he joined Western 
Electric, Ltd. in London. Between 1929 
and 1935 he was chiefly engaged in install- 
ing sound recording systems. In 1935 he 
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OUR SERVICE & DEPENDABILITY 
KNOWN THE WORLD OVER 


LOWELITE KIT 


Professional lighting—yet simple and inexpen- 
sive. Mounts on anything. Uses ordinary 
bulbs attached with Colortran converter. in- 
cludes 5 lights, case, large roil of Gaffer tape, 
$34.95 Barndoors, $5.75 additional. 
DELUXE KIT consists of 5 Lowelites, 5 barn- 
doors, 2 rolis of Gaffer tape, large 

$57.95 


Model 135—35 or 16mm $329.50 
Model 116—16 or 8mm eter 


te CAMERA MART... 


1845 BROADWAY (at 60th St) NEW YORK 23 
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CAMART DUAL SOUND 
EDITOR MODEL SB 111 


Complete with optical or mag- 
netic sound reproduction head, 
base plate, amplifier and 
speaker. Used for single or 
double system. An unbeatable 
combination with the Zeiss 
Moviscop 16mm precision 
viewer for a sharp 2% x 3'4 


Zeiss Moviscop viewer$ 89.50 
Special Editor viewer $269.50 


®Makes low visibility splices at 
frame line. 


® Patented life-time scraper blade 
and holder are built in. 


® Precision full-fitting pilot pins. 


Pkora 7-6977 ( 
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returned to the United States where he 
continued in sound recording activities fcr 
Electrical Research Products, Inc., and 
later for the Electrical Research Products 
Division of Western Electric. He returned 
to Bell Telephone Laboratories in 1951, 
where he was engaged until retirement in 
the design of telephone answering and an- 
nouncement machines. He holds a number 
of patents both in the United States and 
abroad for his sound recording inventicns. 

A Fellow of the Society, Mr. Keith is the 
author of numerous scientific papers, 
many of which have been published in the 
Journal. For many years he has been active 
in Society affairs. He served as Editorial 
Vice-President from 1947 through 1950, 
and for many years, beginning in 1943, he 
served (and still serves) on the Board of 
Editors. His statement on the Editorial 
Policies of the Journal (May 1949, pp. 578- 
579) is still a model of exactitude and 
conciseness. 

Among other Society activities, he has 
served as General Secretary (1946), At- 
lantic Coast Chairman (1945), and also as a 
member of the Papers Committee. 

Among his many papers which have 
appeared in the Journal is: (with V. Paglia- 
rulo) “Direct Positive Variable-Density 
Recording With the Light Valve,’’ June 
1949, pp. 690-698. 


Ray Jerome Baker 


Ray Jerome Baker, a photographer who 
is now 81 years young, has spent about 
60 years of an exciting life in the triple 
role of professional photographer, author 
and lecturer, and for 33 of these years he 
has been a member of the SMPTE. His 
main interest has been photography, and 
his first excursion into that field took place 
in 1901. During that year he acquired a 
4 x 5 Premo plate camera. Part of the 
year 1903 was spent in the harvest fields 
of Nebraska and North Dakota, and during 
that same year, he engaged in portrait 
photography in Forsyth, Montana. His 
studio was a tent; his patrons, “sheep- 
herders and railway men,” he recalls. 

The year 1908 was an important one 
for Mr. Baker. In January of that year, 
he and his wife went on a honeymoon 
trip to Hawaii. The trip, which was to have 
lasted two weeks, was extended somewhat 
beyond the original plans. The couple 
decided to settle in Hawaii, where Mr. 
Baker still resides. His present address is 
1348 Tenth Avenue, Honolulu. 

His vast knowledge of Hawaii—its 
history, economics, geography, art and 
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Baker’s outfit for making industrial motion pictures in sugar 


mills in Hawaii, taken around 30 years ago. 


culture, about which he has lectured and 
written—is impressive, and his lively rec- 
ollections of events seen by him and his 
camera convey a vivid impression of ““how 
it really was.” For example, in 1918, there 
was a heavy eruption of Kilauea Volcano, 
and Mr. Baker was right there on the rim, 
pointing his motion-picture camera down 
at the glowing, writhing lava. Years later 
this film was still being shown. That same 
year he filmed the funeral of Queen 
Liliuokalani. He used a Burke & James 
Universal Camera and tripod which he 
had purchased about 1912 for ‘“‘an over- 
all price of about $350.” This camera was 
later (about 1956) presented by Mr. 


Baker to the George Eastman House, 
Rochester, N.Y., along with two other 
early motion-picture cameras, a French 
DeBrie and a French Gaumont (all 
35mm). 

About 1926, Mr. Baker became in- 
tensely interested in time-lapse photography. 
Much of his equipment was “home-made,” 
and various ingenious devices were built 
and methods devised for the new photo- 
graphic venture. The germination of seeds, 
always a fascinating subject to gardeners, 
botanists, and also to the general public, 
was the subject of one of the films, which 
he said was “‘divided into two main parts, 
monocotyledons and dicotyledons.”’ This 


Acceptance of the MOVIOLA CRAB DOLLY for motion picture 
and television cameras is world wide as evidenced by unso- 


picture, he said, “took more than a month 

to make.” The seeds were placed in a glass- 
sided sand box, and a backing of black 
paper placed behind the seeds in front of 
the sand. The box was placed in a shallow 
pan of water and the sand kept moist. 
Exposures were made at four-minute in- 
tervals, and the camera was kept running 
continuously for whatever time was re- 
quired. A phonograph motor was used 
to run the camera and an ingenious 
arrangement of pulleys and belts was used 
to slow the speed to the required interval. 
Between 1926 and 1929, Mr. Baker made 
a number of interesting time-lapse studies 
of protozoa, acquiring for this purpose a 
high-powered microscope. 

His growing interest in scientific photog- 
raphy led him to a resolve to acquire 
more academic knowledge so in 1929 
he matriculated in the University of 
Hawaii, and in 1934 was graduated with 
the degree of Bachelor of Science. During 
that time he continued his work in photog- 
raphy. 

The summer of 1949 inaugurated a 
decade of travel, from Mexico to Alaska, 
through the West Indies, Central America, 
Europe, Egypt, the Near East, and the 
Far East, then north to Norway, Finland 
and the Soviet Union, and south to New 
Zealand. He visited more than 56 countries, 
all the while making motion pictures, 
usually 16mm. 

He describes 1959, 1960 and 1961 as 
“Retirement Years,’ but he seems to be 
engaged in many activities and to be as 
alertly interested in contemporary de- 
velopments as he was 60 years ago at the 
beginning of his career. 
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for HIGH production value ... 


WRITERS see that the Moviola Crab Dolly broadens their 


scope in its use for dramatic effects. 
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not a “Johnny-come-lately” idea. 


T hat Hunt packaging is time tested and un- 
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such features as color-coded bags for easier 
chemical identification. 

hat Hunt has been the principal chemical 
supplier to the motion picture industry 
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hat this is the best possible testimony to 
Hunt quality and service. 
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Magnetic Tape Recording 


By H. G. M. Spratt. Published (1958) 
by The Macmillan Co., 60 Fifth Ave., 
New York 11. 319 pp. incl. indexes and 
apprendixes. Illus., graphs. 64 by 84-in. 
Price $8.50. 


The breadth of coverage by this com- 
paratively small book is quite surprising. 
In covering such a wide subject area the 
author has of necessity treated some of the 
items with dignified brevity. However, this 
reviewer did not find such brevity to be of 
any detriment, and that the author is 
thoroughly versed in the various aspects of 
tape recording there can be no doubt. 

Approximately the first third of the 
book is devoted to the subjects of Prin- 
ciples of Magnetism, Sound Reproduction 
and Electro-Acoustics, and Principles of 
Magnetic Recording. A number of readers 
will undoubtedly find the first two chapters 


of the text to be quite elementary. A very 
brief chapter on Tape Manufacturing 
Materials is followed by a _ thorough 
chapter on the methods and problems of 
magnetic-tape manufacture, followed in 
turn by thirty-odd pages of detailed de- 
scription on the subject of tape testing. 

In Chapter 7 (Tape Recording Ma- 
chines), the author makes some thought- 
provoking observations, to wit: ‘“‘The 
design of tape recording equipment falls 
naturally under two headings: the elec- 
tronic circuits and the transport mech- 
anism or mechanical drive. Of the two, 
the mechanical design is by far the more 
exacting. Apart from the heads, which have 
both mechanical and electronic features, 
the circuits generally follow established 
practice which in the main differs only to a 
small degree from the standardized tech- 
nique in sound engineering. Furthermore, 
it is not a subject where, by the exercise of 
outstanding ingenuity, appreciable econ- 
omies in any particular direction are 
likely to be effected. As regards the 
mechanical drive the situation is entirely 
different. Constancy of drive and starting 
and stopping requirements, coupled with 
the fragile nature of the recording medium, 
call for skilled design of the highest order 
backed by first-class workmanship. At 
the same time the established techniques 
of the kindred subjects, disk recording and 
cine-film projection, can be applied 
only to a limited extent, and then with 
considerable reserve. Finally, in a sense, 
the mechanical design is the more impor- 
tant of the two since faulty circuits can 
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frequently be corrected without difficulty 
whereas mechanical weaknesses often de- 
mand complete redesign.”’ 

This reviewer has not previously seen 
this point of view expressed so eloquently, 
in fact does not recall having heretofore 
seen it expressed in the literature at all. 
Although such a point of view might cause 
some raised eyebrows in some strictly 
electronic circles, that such is in fact 
true will probably be attested to by all 
those engineers who have an apprecia- 
tion for the total overall problems of tape- 
recorder design. This chapter also in- 
cludes a number of illustrations and circuit 
diagrams, covering the studio and portable 
versions of the professional-type machine, 
plus the domestic type units. Various 
parts of the transport mechanism and the 
electronic circuitry are discussed from the 
design requirement viewpoint. 

Chapter 8 contains many illustrations of 
commercially manufactured machines, in- 
cluding office dictating machines. Chapters 
9 through 12 cover the subjects of Testing 
Machines, Application of Magnetic Re- 
cording, Present Trends and New De- 
velopments, and Recording Standardiza- 
tion. The appendixes continue with 
standardization covering such items as: 
dimensions of the tape, tape spools — both 
European and NAB; NAB hub, adapters, 
tape speed, reel rotation, recording and 
reproducing characteristics. The problems 
of abnormal climatic effects are discussed 
briefly but adequately in Appendix II; 
Appendix III contains a brief discussion 
of the basic electrical design of the re- 
producing head. 

All in all an informative book, strictly 
British with a few exceptions — which 
may limit its usefulness to the American 
engineer — but a book with numerous 
gems of specific information to be gleaned 
therefrom.—R. A. White, GPL Div., 
General Precision, Inc., Pleasantville, 
N.Y. 


The Physics of Television 


By Donald G. Fink and David M. Lutyens. 
Published (1960) by Anchor Books, Double- 
day & Co., Garden City, N.Y. 160 pp. 
incl. index. Illus. Diagrams. Paperbound. 
4 by 7}-in. Price 95 cents. 


This little book is one in the science study 
series written with the avowed purpose of 
fostering the interest of young students and 
of laymen in science. It is this reviewer’s 
opinion that several of the books in this 
series will have precisely this effect. How- 
ever, the effect of The Physics of Television 
is less easy to predict (possibly because your 
reviewer is a conservative engineer at 
heart). 

As engineers we all know that in a 
television system light reflected from a scene 
is imaged by a lens on a photo-cathode 
in a camera tube; that by scanning with an 
electron beam the charge image is converted 
to a current varying with time; that this 
varying current is broadcast to distant 
points through its use to modulate a carrier 
and through the subsequent demodulation 
of the carrier; and that a replica of the 
original image in the camera is produced 
by scanning over a phosphor with an 
electron beam, the strength of which is 
varied by the demodulated signal current. 
Fink and Lutyens have described these 
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Following his recent tour that led him into the 
towering Himalayas with Sir Edmund Hillary's 
“‘Abominable Snowman” search party, Fred Niles had 
this to say about the Magnasync 
Nomad recorder/reproducer 
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but you probably will, however, frequently encounter 
environmental conditions almost as extreme... 
and for recording reliability under the most 
adverse conditions the Magnasync Nomad is your 
answer! This small, 7-lb recorder/reproducer 

is versatile, rugged, completely transistorized and 
self-contained, mounts to your 16mm camera 
and is sprocket-hole interlocked in perfect 
lip-sync. The Nomad is available from stock, 
priced from $675. 


NEW... the 12-lb Nomad Mark 11 Write, wire or phone 


recorder/reproducer—all transistorized ... | MAGNAS YN C 


self-contained ...low power requirements! CORPORATION 


Delivery from stock, from $985. 2 ne 5548 Satsuma Avenue, North Hollywood, California 
Send for literature. TRiangle 7-0965 « Cable ““MAGNASYNC”’ 


Magnasync Studio Equipment Division Dealers: 


CHICAGO: Zenith Cinema Service, Inc.; Behrend Cine Corp.; LOS ANGELES: Birns & Sawyer Cine Equipment; NEW YORK: Camera Equipment Co.; 
Pictronics Corp.; SAN FRANCISCO: Brooks Camera; SOUTH AFRICA: Johannesburg, Photo Agencies Pty. Ltd.; AUSTRALIA: Sydney, New South 
Wales, Sixteen Millimetre Australia Pty. Ltd.; BOLIVIA: La Paz, Casa Kavlin; BRAZIL: Rio De Janeiro, Mesbla, S.A.; BURMA: Rangoon, G. K. Thea- 
tre Supply Co., Ltd.; CANADA: Toronto, Ontario, Alex L. Clark, Ltd.; DENMARK: Copenhagen, Kinovox Electric Corp.; ENGLAND: London, W-1, 
Delane Lea Processes, Ltd.; FRANCE: Paris, Brockliss-Simplex S.A.; GERMANY: Hilden, Dusseldorf, Gerhard Johansen; GREECE: Athens, Christos 
Axarlis; HONGKONG: Supreme Trading Co.; INDIA: Bombay, Kine Engineers; ITALY: Rome, Reportfilm, di J. M. Schuller; JAPAN: Tokyo, J. Osawa 
& Co., Ltd.; NEW ZEALAND: Auckland, Kerridge Odeon Industries; PAKISTAN: Karachi 3, Film Factors Ltd.; SOUTH RHODESIA: Salisbury, William 
Over & Co. Pvt. Ltd.; THAILAND: Bangkok, G. Simon Radio Co., Ltd. 


August 1961 Journal of the SMPTE Volume 70 655 


world. 
: ‘ a 
A 61 Ras: Grang Avenue 
AS you know, Fecentiy returneg from World trip 
where Rade three Pictures one for the Care People, 
one fo, Lions “2d, of Course the Prime Treason for ou; 
3 js Katmandu. Nepal zo. the expeas. 
tion o¢ ir Edaung to the layas in Search, 
@ of the Snowman. 
I Yanteg to Teport the Tesults We hag ia al) 
three films by USing tho Nomag achronous Recorder’ 
For Your oFmation we useq the Recorde, On Bel) 
Howe}) 70DR to, the Rost Part, an 
It °Perateg ©2 both the SPring Young and 
battery °Perateg Camera. The results are Pictures 
T an delighted to have it as Part of our Permanent 
for use in the future, 
Stncerejy 
» | PAN/a, 
W. w, TON Biyp CAGO > 
| 
= 


processes in a very able manner from a very 
different point of view. 

In their treatment Fink and Lutyens 
discuss each part of a television system 
from the point of view of a theoretical 
physicist. The light falling on a scene is 
emitted in quanta as a result of the change 
of energy of atoms from an excited state 
to the ground state. Similarly the ab- 
sorption and reflection of light from each 
element of a scene is discussed in terms of 
energy transitions within the atoms which 
make up the objects in the scene. And the 
remainder of a television system is treated 
in this same manner. 

Within this framework, Fink and Lutyens 
have produced a very readable and 
interesting text. The television engineer 
will find the approach refreshing and en- 
lightening. The physicist, however, will be 
hard put to learn much from the book. 

[his reviewer is disturbed by the effect 
this book may have on the naive audience 
for which it is intended. If its reading 
arouses his curiosity and drives him to 


standard texts — well and good. But the 
naive reader cannot expect that this 
book will serve as a background for fruit- 
ful discussion either with television engi- 
neers or theoretical physicists—W. T. 
Wintringham, Bell Telephone Laboratories, 
Murray Hill, N.J. 


Conductance Design of Active 
Circuits 

By Keats A. Pullen, Jr. Published (1959) 
by John F. Rider Publisher, Inc., 116 
W. 14 St., New York 11. 330 + xiii pages, 
6 by 9-in. Price $9.95. 


This book is the first textbook published 
on the use of conductance curves for 
designing active circuits (both vacuum 
tube and transistor). The author has 
been engaged for a number of years in 
attempts to convince engineers that the 
use of conductance curves is simpler and 
more precise than the present concepts. 
In line with these attempts, triode curves 
show the plate conductance and _ trans- 
conductance, and gain is found by a 
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formula adapted to the use of these curves. 
However, the common formula for the 
gain of a triode amplifier (i.c., gain = 
wR, /(rp + is simpler to use with the 
data generally supplied by manufacturers. 
The conductance formula for the gain of a 
cathode follower is, similarly, somewhat 
more difficult to use. 

In the case of transistors, the g-pa- 
rameters are perhaps more common; how- 
ever, most data supplied by the manu- 
facturers make use of the hybrid pa- 
rameters, thus requiring conversion if con- 
ductance principles are to be utilized in 
circuit design. 

The book is well written and informative, 
and represents a useful addition to a 
design engineer’s library if the user 
realizes that other methods not only exist 
but, in many cases, are simpler. With this 
realization, the conductance design prin- 
ciples form a valuable addition to an 
engineer’s background. The introduction 
to conductance and the description of th« 
relation between conductance and_ the 
more conventional parameters is simple 
and easily comprehended, and engineers 
should have no trouble in following the 
flow of information. In this respect, the 
book is informative and useful, and 
represents a worthwhile addition to a 
library.—H. W. Mertz, Haddonfield, N.J. 


Basics of Missile Guidance and 
Space Techniques 


By Marvin Hobbs. Published (1959) by 
John F. Rider Publisher, Inc., 116 W. 
14 St., New York 11. 2 Volumes, 144 pp 
and 146 pp., 6 by 9-in. Price $7.80 per 
set. 


This pair of volumes (a single volume 
in the hard-cover edition) is another in the 
series of Rider publications which are well 
known for their simplicity and _ profuse 
illustrations. This particular book was 
prepared as a comprehensive basic course 
in the field of missile guidance and related 
space systems for both technical and 
semitechnical personnel. 

In Volume I, the author provides an 
introduction to guidance, its require- 
ments, and the techniques used to satisfy 
these requirements. The specific systems 
cited as examples are not by any means 
new, but are primarily German systems 
in use or development at the end of 
World War II. However, the principles 
exemplified by these systems also apply 
to more modern systems which may be of a 
classified nature. 

Volume II, also in the “picture book” 
style common to many Rider publications, 
discusses space techniques from a general 
viewpoint, and covers telemetry, elec- 
tronics and optics in space exploration, 
various aspects of man-made satellite 
systems, and electronic components. As 
in the first volume, the systems cited 
as examples are not new, but many are 
still in use. For example, the chapter 
devoted to electronics and optics in space 
exploration is primarily concerned with 
astronomy — both optical and radio — but 
is quite limited in scope and does not 
include some of the newer uses of radar in 
astronomy, such as in the calculation of 
solar parallax (used as a yardstick for solar 
system distances). 
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For the engineer working in the fields of 
either missile photography or television, 
the book falls short. For these people, a 
treatment of such topics as satellite sta- 
bilization systems; satellite-borne  tele- 
vision, infrared, and optical systems; 
and relay systems for information transfer 
would be far more desirable. However, 
for the person desiring an introduction to 
the field of guidance and space systems — 
whether he be engineer, technician or 
schoolboy — the book fulfills the need for a 
simplified but accurate presentation. It 
should, therefore be considered primarily 
as an informative and interesting addition 
to a personal or company library, but not 
one which is likely to be of direct use.— 
Harvey W. Mertz, Haddonfield, N.J. 


International Transistor 
Substitution Guidebook 


By Keats A. Pullen, Jr. Published (1961) 
by John F. Rider Publisher, Inc., 116 
W. 14 St., New York 11. 56 + viii pp. 
Diagrams. 8} by 54-in. Paperbound Price 
$1.50. 


Original transistors and corresponding 
electrical substitutes are tabulated by type 
numbers. Mechanical differences in case 
sizes and styles are called out where 
sufficient to hinder substitution. Di- 
mensions and shapes are shown for all 
types. Scope of listings is worldwide.— 
B. D. Plakun, GPL Division, General 
Precision, Inc., Pleasantville, N.Y. 


The Technique of Optical Instru- 
ment Design 


By R. J. Bracey. Published (1960) by 
English Universities Press Ltd., 102 New- 
gate St., London, E.C.1, England. 316 
pp. incl. index. Diagrams. 5} by 8} in. 
Price 35 shillings. 

It is not often nowadays that one finds 
practical technical details of optical instru- 
ment design described in a book. One 
finds theory, yes, but there is little of an 
advanced nature on how the theory is used 
effectively. In part it is because this art is 
understandably jealous of its trade secrets. 
In part, however, it is also because of the 
great complexity of the subject, making of 
it really an art rather than a science. 

Mr. Bracey holds a number of distinc- 
tions, among which is having been head of 
the Optical Department of the British 
Scientific Instrument Research Association. 
He analyzes the technique of optical de- 
sign in three steps: (1) instrument design 
according to Gaussian optics; (2) instru- 
ment design according to third order 
aberrations; and (3) instrument design ad- 
justed by a trigonometrical survey. 

He says, ‘“This last stage in which exact 
calculations are made, inevitably reflects 
the personality and available equipment 
both mental and mechanical of the com- 
puter... The individual genius of the 
computer now becomes apparent in the 
handling of technical details and the classi- 
cal scheme is, or should be, merely used as a 
foundation on which to build appro- 
priately according to one’s resources.” 


‘CONTROLLED 
PROCESSING 


R ALL BLACK & WHITE... 
AND COLOR EMULSIONS 


FILMLINE CORPORATION, DEPT. JS-61, MILFORD, CONN. 


This is an excellent description of an art. 
Although the author gives much interesting 
and useful information on the nature of 
these ‘technical details’? he does not really 
betray any deep secrets. 

The organization of the book is not 
wholly around the three steps listed, but 
they do form a convenient grouping for 
review. 

Mr. Bracey covers his first step in some 
detail, with thin and thick lenses, and the 
use of ray traces, including skew rays. For 
a second part of the first step the author 
covers chromatic aberrations. He starts 
with classical achromatic lenses (corrected 
at two wavelengths) and then goes on to 
apochromats (corrected at three wave- 
lengths). He indicates the advantages of 
fluorite glasses, permitting better color 
correction, yet with the use of lens surfaces 
of less curvature. The book has been pub- 
lished too soon to note Herzberger’s 
technique of ‘‘superchromatisation,”’ where 
the lens is made practically color-free 
throughout the visible spectrum by de- 
signing with four-parameter analytic dis- 
persion functions for the glasses used. 

Mr. Bracey’s second step is also treated 
in some detail. This is a rather lengthy sub- 
ject, starting with axial aberrations and 
ending with the analysis and control of 
the general field aberrations. 

By the term “‘trigonometrical survey”’ in 
his third step the author means a precisely 
calculated ray tracing analysis. He enters 
this third step by easy stages, starting with 
the design of eyepieces. Here he indicates 
final touches to improve the performance 
of more elementary designs. His last illus- 
tration of the third step is the design of 
photographic objectives, and at this 
point the reader can hardly expect in- 
structions for a highly sophisticated design. 
The author follows through a symmetrical, 
or nearly symmetrical, triplet. With an 
additional step that he mentions but does 
not consider in detail this becomes the 
Tessar. The author concludes this illustra- 
tion with the statements, ‘“These remarks 
will have served to outline briefly the ex- 
tensive field which lies before the designer. 
The methods described in this book offer a 
sound foundation on which the reader may 
base his own technique.” 

There are two further chapters. One is 
on “‘Image Assessment,” which leads to the 
Rayleigh criterion and some data on eye 
and film characteristics. The final chapter 
is on “Illumination and Lens Systems,” a 
field which is not always appreciated by 
designers of unconventional optical systems. 

As has already been noted, the reader 
who masters this book cannot expect to 
design an f/2 photographic objective. But 
he will be able to do lesser tasks and will 
have achieved great insight into useful 
optical design.—Pierre Mertz, Lido Beach, 


Underwater Photography and 
Television 


By Hans-Ulrich Richter. Published (1958) 
by Fotokino-Verlag, Halle (Saale), Ger- 
many. 337 pp. incl. bibliography. 321 
illus. 35 tables. 53 by 8} in. Price DM 38. 


Underwater photography is no longer 
merely a hobby, but opens up the way for 
new scientific experiments in biology, 
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ERIES 78 BATTERY-POWERED SYNCHRONOUS INVERTERS 

Srovide a source of 115V A.C. 60 cycles for synchronous operation of equipment 

n the field. A 10 minute take made with cameras and film recorders driven from these Inverters 
be in precise lip-syne +4 frame. 50 Watt thru 500 Watt models are available for driving all cameras, such as Mitche 
flex, Auricon, ete. or any film recorders. All solid state, the unit pictured above, Type 78A, 50 Watts, weight 5 pount 


SERIES 88 BATTERY-OPERATED SYNC TRACK GENERATORS 
for recording 60 cycles on 4” tape. Used with Nagra, Perfectone, 
or other battery operated tape recorders. All solid-state, fits in 
jacket pocket, or outboard on recorder. Also, A.C. powered 

Type 87, for 14KC sync track, available. 

All new, Series 78 and 88 provide totally linkless 

Double-System synchronism on location. 


” tion to ft st uis ne nenron 
FOR SYNCHRONIZATION OF 4" TAPE IN equipment. You'll find no other gives you all of the 928% 


PLAYBACK WITH SPROCKET DRIVEN FILM = important benefits: 


WIDE RANGE, can correct speed deviations of +20% to —20% 
from sync speed. 

CONTINUOUS DISPLAY OF SYNC CONDITION so user 
knows exactly whether tape is in sync. Oscilloscope semi-circle 
pattern moving clockwise indicates tape speed fast, counter- 
clockwise indicates tape speed slow, semi-circle standing still 
indicates precise sync speed. In addition, Comparator-driven 
dial registers % deviation from 7'/: or 15 i.p.s. normal speed. 
SYNC SIGNAL LEVEL IS INDICATED BY VU METER, an 
Attenuator provides for boosting weak signals 20 DB. Also a 
Volt Meter indicates voltage to capstan motor. 

HAS MEMORY if sync signal is lost, tape runs at last sync- 
controlled speed. 

ADVANCING OR RETARDING TAPE TO LIP-SYNCHRO- 
NISM with picture, when screening, is achieved with a Spinner 
Knob Framing Control. 

VERSATILE REMOTE CONTROLS for operating tape re- 
corder at the Synchronizer are incorporated. 

FULLY AUTOMATIC. Choice of automatic speed control for 
sync transfer work or manual speed control for special effects, 
pitch change, trimming time spots, etc. 

COMPACT. All solid state. Entire 92B unit mounts in 12'/,” of 
rack space, weighs 38 lbs. 

COMPATIBLE. Can be used with tape transports rr), 
Ampex 350, 351, 354, 300, 400 and others. Uses 60 cycles or 14K’ 
control track supplied by MTE type 87, 88, or any other control 
track generators, or sync head. 

ECONOMICAL. High utility in film studios, music studios, in- 
plant film production facilities. Solid state reliability eliminates 
maintenance. Only $1,920.00 


Write for 44-page Catalog 


MAGNA-TECH ELECTRONIC CO. INC. 
630 9TH AVE. N.Y. 36, N.Y. 
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oceanography and archaeology and other 
fields of science. Salvage service may be 
cited here as only one of its applications. 
The publication of this book, which pre- 
sents a comprehensive discussion of the 
principles and practice pertaining to this 
field is a welcome addition to the literature. 
The author is a physicist and for many 
years has been an enthusiast of underwater 
photography. In addition, certain sections 
of the book have benefited from the assist- 
ance of other specialists. 

The first part discusses the optical pre- 
requisites of underwater photography. By 
means of numerous tables and diagrams, 
the book extensively describes the elemental 
legitimacy of the refraction of light, the 
reflection and the extinction. Part II 
describes equipment and the construction 
of underwater cameras, to conform to 
special requirements regarding hydrostatic 
pressure, corrosion, etc. Numerous illustra- 
tions show motion-picture and _ television 
cameras developed by various countries for 
special purposes. The practice of under- 
water photography, is discussed in relation 
to the apparent shortening of the path of 
light in the water and the resultant appear- 
ances; lenses used for the underwater pho- 
tography ; and film suitable for this purpose. 
Processing and the light sources are also 
discussed and necessary filters to be chosen 
in accordance with the special spectro- 
scopical circumstances of the underwater 
photography, are described. Reducer for- 
mulae are given for the removal of too strong 
a blue component. Information is also 
given on swimming and diving techniques 


and on the use of the breathing devices. A 
supplementary bibliography with almost 
800 references is included—Dr. Karl 
Wiirstlin, Kodak Aktiengesellschaft, Hedel- 
finger Strasse 54-60, Stuttgart-Wangen, 
Germany. 


Control System Components 


By John E. Gibson and Franz B. Tuteur. 
Published (1958) by McGraw-Hill Book 
Co., 330 W. 42 St. New York 36. 494 pp. 
incl. index. Illus. 6 by 9-in. Price $12.00. 


“Transfer Functions of. . .’’ would have 
been a very apt and informative preamble 
to the title of this volume, since transfer 
function derivation is the major objective 
of this book. The authors have gathered 
together, from the literature, the largest 
existing collection of transfer functions for 
electronic, electrical, hydraulic and pneu- 
matic control components. This has been 
achieved by concentrating on theoretical 
components, avoiding discussion of avail- 
able hardware, and by avoiding entirely 
the analysis of complete closed-loop con- 
trol systems and the associated mathe- 
matics. It is therefore necessary that the 
reader come equipped with a_ working 
knowledge of the Laplace transformation 
and a theoretical knowledge of control 
systems; if he happens to be an electrical 
engineer, that will help. This is especially 
true of the first chapter, where on page one 
the reader is introduced to the resistor, 
its construction and color code, and very 
soon thereafter is led (almost painlessly) 


Complete 16mm Laboratory 


FAST QUALITY SERVICE 


Negative or Reversal Processing 
Color Duplicating 
Black-and-White Duplicating 
Editing 
Sound Recording 
Titling 
Animation 


Write for Price Schedules 


735 POYDRAS STREET, NEW ORLEANS, LA., JACKSON 2-5364 
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through the stages of synthesizing RC and 
RL networks for particular transfer func- 
tions. This is all without reference to Foster 
or Cauer, and along the way he learns of 
the asymptotic representation of frequency 
response on a log-log scale, and by the end 
of Chapter One, has read one-eighth of 
the book. 

Complete assimilation of Chapter One 
is, however, not necessary for the under- 
standing of the rest of the book. In fact, 
many readers may prefer to go directly 
to the tables of schematic diagrams, trans- 
fer functions and associated frequency- 
response plots to be found in the chapters 
on mechanical and pneumatic controls, 
if that is where their main interest lies. 

The reader who follows the authors’ 
preferred approach will read the com- 
prehensive analysis and discussion of 
d-c amplifiers in Chapter Two and will 
then proceed in order through the topics 
of a-c amplifiers, thyratrons, magnetic 
amplifiers, d-c machines, synchros, dis- 
criminators and a-c machines, and then 
on to the mechanical section. The analysis 
of mechanical components includes the 
treatment of spring, mass and dashpot 
combinations and leads to the discussion 
of a mechanical twin-T network and a 
lead network. Optimum inertial design 
of gear trains and a simple analysis of the 
gyroscope fill out the rest of the mechanical 
section. Both pump and valve-controlled 
hydraulic systems are treated next, and 
some analysis of hydraulic lines, orifices 
and valves is offered along with a discus- 
sion of the pulse-length modulation mode 
of valve operation. The pneumatic sec- 
tion offers a comparison between elec- 
trical, hydraulic and pneumatic systems 
and tabulates the analysis of a dozen 
pneumatic devices. 

There is in this book something useful 
for all control engineers, and there is also 
something for all to bewail. Sensitive 
readers will be offended at the occasional 
inaccurate or somewhat irrelevant state- 
ment such as ““Transistors cannot be used 
at high radio frequencies, but this is of no 
consequence in a control system’’ (p. 85). 
Practical readers will be unhappy that 
in the entire mechanical section there are 
no practical or numerical examples and 
not even a mention of an ounce, a gram 
or any other such practical unit. He might 
also note the absence of any discussion of 
laboratory measurement of transfer func- 
tions or reference to the treatment of non- 
linear transfer functions. The authors are 
aware of some of their omissions and the 
somewhat arbitrary nature of their selec- 
tion. They have, however, succeeded in 
adding to the literature yet another con- 
trol system book—but one with a difference 
and a place.—C. F. Knapp, Technicolor 
Research Laboratory, Burbank, Calif. 


A 4page Short Form Catalog #860, 
available without charge from Allison 
Laboratories, Inc., 11301 E. Ocean Ave., 
LaHabra, Calif., describes several new 
instruments in addition to the regular line 
of filters, equalizers and analyzers. The 
catalog presents a brief description of each 
item, including the price. New products 
are the Model 532 Octave Band Analyzer, 
the Model 650 Random Noise Source, and 
the Model 201 Sub-Audio Variable Filter. 
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Every part precision built... 


Precision in manufacture and precision in operation, is the 
HFC Professional Hand Rewind. Three separate models are 
available; RE (for normal winding), REF (with a top friction 
contro! to retard the pull on the film) and REL (with the 
elbow brake used for film inspection). The gears are pre- 
cision cut w/4:1 ratio, also w/2¥2:1 ratio on special order. 


A method of interchanging the film shafts in the rewind 
can be accomplished in a few seconds, thus making the 
HFC rewind one that can handle any number of reels by 
inserting a stock shaft without the necessity of removing 
the rewind from the editing table. 


HOLLYWOOD FILM COMPANY 
designers & manufacturers of film & video tape editing equipment 


WRITE FOR FREE CATALOG: 


956 SEWARD ST, HOLLYWOOD 38, CALIF. HO 2-3284 


524 W. 43rd ST, N.Y., N.Y., LO 3-1546 
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ELGEET 
offers industrial users 
a complete program for design 
and development of their optical re- 
quirements and the facilities to‘ produce 
lenses and optical instruments to meet 


the highest standards. A Technical Con- 


sulting Staff is at your disposal to formu- 
late and assist in the solution of your 
optical problem. 


Elgeet opricaL 
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New Merabers 


The following members have been added to the Society's rolls since the April 1960 
Directory and those listed in the September, November, February and May Journals. Also 
listed are those regretfully reported as deceased since the May listing. 


Honorary (H) Fellow (F) 


Deceased: 


Frank V. Bremer (M) 
Kenneth W. Colman (A) 
Lee De Forest (H) 
Emery Huse (F) 


D. B., Section Chief, Aerospace Corp. 
: 10625 Second Ave., Inglewood, Calif. (A) 

All, E El Sayed, Research, Italian Cinemato. Labs, 
Via Acherusio 26 Int. 13, Rome, Italy. (M) 

Aggie, Joe B., Project Eng., Purchasing Agent, 
Electronics "Development Corp. Mail: 3743 
Cahuenga Blvd., No. Hollywood. (M) 

Apostol, Alexandre, Tech. Advisor, Commercial 
Jept., French Embassy. Mail: 8 Cresswell 
Gardens, London, S.W.5, Eng. (M) 

Aranguren, Juan Francisco, Manager, Labora- 
torios Alex. Mail: Las Heras 1407—Martinez, 
Buenos Aires, Argentina. (A) 

Aziz, John Paui, Royal Canadian Airforce. Mail: 
ty Stanley Green Pk., Toronto, Ont., Can. 
(A) 


Ball, Henry, Eng., Radio Conpeeation. of America. 
Mail: 1511 W. Clark, Burbank, Calif. (M) 

Bartley, G. A., Pres., CHCA- TV Ltd., Box 668, 
Red Deer, Alta., Can. (A) 

Beckstrom, Stanley W., Chief, Chemical Contr., 
RCA Service Co. Mail: 6305 Sheri Dr., Hunts- 
ville, Ala. (A) 

Bickerton, Richard A. M., Film Editor, Canadian 
Broadcasting Corp Mail: 1637 Woodbine 
Heights Blvd., Torento 16, Ont., Can. (A) 

Birnbaum, Elisha, Free-Lance Sound Eng., 64 
Witzman St., Givat-Rambam, Israel (A) 

Blackwell, Tillie N., Optical Eng., Mergenthaler 
eee Co. Mail: 258 W. 22 St., New York 11. 


(A 

Blair, McClung Rhodes, Sales, Labcraft Inter- 
national Corp. Mail: 174 High St., Chagrin 
Falls, Ohio. (A) 

— Homer D., Mot.-Pic. Printing Supvr. 
U.S. t. of Agriculture. Mail: 904 Dashiell 
Rd., Fail. Va. (A 

Bone, Gordon L., Chief, Stilt Photo. Unit, RCA 
Service Co. Mail: 5014 Blue Spring Rd., Hunts- 
ville, Ala. (A) 

Bradt, Gordon Edwin, Product Megr., Cameras, 
Bell & Howell Co., 7100 McCormick Blvd., » 
Chicago 45. (A) 

Cadden, Irwin J., Film Techn., Aerospace Corp. 
Mail: 305 Gull St., Manhattan Beach, Calif. (A) 

Caranchini, Silvio ‘se Unit Manager, National 
reamenening Co., 3000 W. Alameda, Burbank, 

alif. (A) 

Carruthers, John H., Univ. So. Calif. Mail: 1738 
Garfield Pl., Hollywood 28. (S) 

Chatterjee, $. N., Sound Eng. Tocboicteas’ 
Studios (P), Ltd., 4, Baburam “Ghosh Rd., 
cutta 40, India. (A) 

Chiappino, Joseph F., Owner, Cinecrafters. Mail: 
2554 Davidson Ave., New York 68. (A) 

Clapp, Henry A. J., Tech. Repr., Photo Importing 
Agencies, Ltd., 345 Adelaide St., W., Toronto 
28, Ont., Can. (M) 

Clarke, Bryce L., Devel. Specialist. Minnesota 
Mining Manufacturing Co. Mail: 444 Mce- 
Knight Rd., Bldg. 209, St. Paul 19, Minn. (A) 

Clavier, Nat, Cameraman, Dir., Nat Clavier Pro- 
ao. Mail: 363 Rideau St., Ottawa, Ont., 


A) 

L., Electr. & Machinist Techn., 
National Film Board. Mail: 16 Michel Jasmin 
Ave., Dorval, Que., Can. (A) 

Collender, Robert Bruce, Elect. Research Eng., 
Lockheed Missiles. Mail: 43451/2 Woodman 
Ave., Van Nuys, Calif. (A) 

Cooper, Charles A., TV Eng., American Broad- 
casting Co. Mail: 8205 Louise Ave., Northridge, 
Calif. (A) 

Coughlin, John D., Mot.-Pic. Prod., American 
National Red Cross. Mail: 4821 Leland St., 
Chevy Chase 15, Md. (M) 

Crosby, Laurence Melvin, Gualit Control Eng., 
Eastman Kodak Co. Mail: Ave., 
Rochester 15, N.Y. (A 

Coalition, Frederick, Sales Eng., EM1/US Ltd. 
Mail: 1750 N. Vine St., Hollywood. (A) 

Currie, ‘Robert Eugene, Asst. Film Director, 
KCSJ-TV. Mail: 324 E. Bijou St., Colorado 
Springs, Colo. (A) 

Davis, Paul B., Dir., Sales, Holland-We 
Productions. Mail: 193 Depew Ave., Buffalo 14, 


N.Y. (M) 
a Henry, Techn., Columbia Broadcasting 
stem. Mail: tng! 215 Pl. Bayside, N.Y. (A) 
Dokelio” Paul C., Photo. $ ecialist, Convair- 
Mail: 2983 arathon Dr., San 
Diego 11, Calif. (A) 
Duncan, i +» Owner, Duncan Studios. 
Mail: 4725 E. State St., Fort Wayne, Ind. (A) 
Earl, Dale E., Photo., General Dynamics-Elec- 
Wey cis Mail: 302 Dellwood Rd., Rochester 16, 
(M) 


Active (M) 


Lewis L. Mellor (M) 
Clarence O’Malley (A) 
A. J. Patel (A) 

Harold J. 


Associate (A) Student (S) 


Robert L. Powers (A) 
A, A. Richardson (A) 
Herman Roessle (M) 


Peterson (A) Burton H. Zucker (M) 


Elsenbach, John, Free-lance Asst. Photo., 5214 
Irving Pk., Chicago 41. (A) 
rikson, Einer, Techn., Fotoramica Industrial, 
S.A. Mail: Roniente 44, #2782 Col. San Salva- 
dor Xochimanca, Mexico 16, D.F., Mex. (A) 


Fauteux, R. A., Dir. Engrg., Radiocon Associ- 
ates. Mail: Box 620, Timmins, Ont., Can. (M) 
Finamore, Donald, Supervising Mot.-Pic. Film 
ate Dynamic Film Production Corp. Mail: 

207 St., oa 64, N.Y. (A) 

Fisk? William C., Eng.-in-Charge Chem. Sect., 
Sylvania Electrical Sa Inc. Mail: 128 
Union Ave., Williamsport, Pa. (M) 

Finn, Dr. James + Professor of Education, 
Univ. So. Calif. peel: 1054 W. Beverly Blvd., 
Whittier, Calif. (M 

Finney, Keith 
EDISWAN-EKCO (CRT), 
Yennora, N.S.W., Australia. 

Freedman, Myron L., Vice-Pres., Gen. Mer. 
Crescent Film Laboratories. Mail: 7510 N. _ 
land Ave., Chicago 26. (A) 


Gallagher, John B., Pres., Hallmark Roseodings 
— an 81 Grenville St., Toronto 5, Ont., 


Chief Eng. 
Ltd., Nelson Rd. 


Can. 
Gerling ,™= E., Sales Litton Industries. 
Mail: 26850 Ortega Dr., Los Altos Hills, Calif. 


(A) 

Gestetont, Robert C., Researcher, Mass. Inst. 
Techn. Mail: 75 Burbank St., Boston 15. (A) 
Graf, Edward A., Capt. USAF, Chief, Mot.-Pic. 
Lab., Det. +i, 1352 Motion Picture Sqdn., 

Vv andenberg AFB, Calif. (M) 

Greene, Stanley a Mgr. Studio Show Crews, 
Columbia Mail: 62 Maple 
Dr., Great Neck, N.Y. (M 


Hadady, Robert E., Eng., Project Mgr., Aetron 
Div., Aerojet-General Corp. Mail: 1823 Anita 
Crest Dr., Arcadia, Calif. (A) 

Haight, Lockwood, Lesser Studio 
Mail: 55 Charles St., , Toronto 5, Ont., 
(A) 

Hardy, Claude, Lab. Techn., Mot.-Pic. Div., 
Eugene pares. Mail: 4371 Papineau St., Mont- 
real 34, Que., Can. (A) 

Hauser, "Stuart M. + Electro-Optical Instruments, 
rT Mail: 10410 Las Lunitas, Tujunga, Calif. 


(A 

Haykin, Rodney, Film Maint., BATO, Aldreo 
Rogers Broadcasting, Ltd. Mail: 3580 Yonge St., 
#308, Toronto 12, Ont., Can. (A) 

Helsley, Grover Bernard, Quality Control, Holly- 
wood Radio, TV & Electronics, Inc. Mail: 14210 
Hortense St., Sherman Oaks, Calif. (A) : 

Henshel, Irwin I., Film Techn., United Film 
Lab. Mail: 1607 N. Gower St., Apt. 2, Holly- 
wood 28. (A) 

Herden, Robert B., Mech. Eng Wollensak Opti- 
cal Co. Mail: 580 Adams d., Webster, N.Y. 
(M) 

Herman, Thomas S., Mech. Eng, paix) Mich. 
Mail: 1621 Whittier, Ypsilanti, Mich 

Hetrick, William Franklin, Photo. 
Convair-Astronautics. Mail: 4722 Kleefeld, San 
Diego 17, Calif. (A) 

Hinze, Robert E., Tech Bons» Philips Elec- 
tronics Industries Ltd. Mail: 242 Livingston 
Rd., Scarborough, Ont., Can. “A ) 

Hirson, Stanley , Antioch Col. Mail: 65 Pick- 
wick Rd., W. Newton, Mass. (S) 

Hominuke, William A., Free-lance Editor, 32 
hae Ave., Toronto 5, Ont., Can. (A) 

Hoppes, O Eugene, A-V Sales, Wilber Visual 
Service. Mail: 29 Stratford Dr., Vestal, N.Y. 


(A) 

Horsman, Marshall Nelson, Prod. Dir., Film 
Project, School of Medicine, Loma Linda Univ. 
Mail: 1239 E. Lexington Dr., Glendale 6, Calif. 
(A) 


Huberman, Bernard S., Industrial Arts Instruc- 
tor, L.A. City School vio Mail: 20322 Lorne 
St., Canoga Park, Calif. (A 


n Huffer, James W., Tech. Correspondent, Ex 


Sales, Eastman Kodak: Co. Mail: 51 Scotch 
Rochester 17, N.Y. (M) 

Hurlbut, Philli R., Systems Eng., TelePrompTer 
map ox 439, Times Sq. Sta., New York 
336. QO) 


Inhelder, H. Rudolph, Advanced Devel. Eng., 
TelePrompTer Corp. Mail: 79 MacDougal St., 
New York 12. (M) 

am Edward Sales, Photo Animation, Inc. 

: 109-03 Francis Lewis Blvd., Queens Vil- 
anny 29, N.Y. (A) 
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THROUGHOUT THE WORLD 


creates specialized motion picture systems to meet the most specialized needs! 


From Seattle to Pakistan, on the ground or in the air, wherever the problem, whatever the need, Reeve- 
sound invariably comes up with the perfect answer. No job’s too tough, no project inconceivable. And 
Reevesound does it all! Design, layout, manufacture, building, installation, operation—Reevesound spe- 
cialists take every phase in tow to create a system tailored for your needs. Here are some Reevesound 
installations now making news throughout the world! 


Motion Pictures while you fly! 
Jet airliners will show full length features 
while in flight... thanks to Reevesound. 

This advanced system incorporates special 
screens and equipment with crucial safety 
devices that meet highest airline and 
Government standards. An aeronautic first... 
another Reevesound success, engineered 

for Inflight Motion Pictures, Inc. 


Pakistan gets a studio! 
A motion picture production center for 

the government of Pakistan! Reevesound 
planned and provided the complete 

design, equipment, technical facilities—and 
installed them. In addition, Reevesound 
supplied personnel and training to 

get the studio on its feet! 


Breaking the presentation barrier! 
The Federal Science Pavilion at the Century 21 
Exposition in Seattle will feature a 
revolutionary multiple image projection system 
(seven projectors are employed). Designed 
especially by Reevesound for the U.S. 
Department of Commerce. The system will 
show a highly imaginative film presentation 
created by famed designers Charles 

and Ray Eames who worked closely with 
Reevesound engineers. 


Other recent Reevesound systems included the U.S. Exposition, Moscow 1959; Latin American Atomic Energy 
Exhibition, 1960. If you need a special motion picture system, but think it can’t be done—call Reevesound. 


REEVESOUND Company, Inc. # 35-54 36th Street, Long Island City 6, N.Y. = A subsidiary of Reeves Soundcraft Corp. 
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PARADE OF 


F & B prooucts 


F & B NICKEL CADMIUM 
BATTERIES 


The perfect compan- 
ion for your Arriflex, 
mounted in rugged 
aluminum case, with 
shoulder strap. In- 
destructible, high 
capacity Nickel Cad- 
mium cells provide 
perfect power, abso- 
lutely guaranteed 
for 1 year. 
Tv. Battery (6 
10v. Battery (8 cells) .... ae 
15v. Battery (12 cells) .. 
Ammeter attach. (opt) . - 
Miniaturized Charger 
NEW—15v-7¥ev Battery—can be switched 
for 7¥ev or 15v for both 16mm and 35mm 
Arris . $155.00 
With Built- 184.50 


BELL & HOWELL GAUGES 
FOR FILMO REPAIR 


S-4163-N2 $-3972-N1 
Aperture Adjusting Gauge Shuttle Teeth Gauge 


This pair of precision tools cuts hours off 
Filmo repair time. Regular price for this set 


is $341.62. We offer these— 
+150 


in brand new condi tion— 
while they last—both gauges 


Serving the World’s Finest Film Makers. 


FLORMAN & BABB, Inc. 


w 45th St., New York 36, N.Y: 


F&B 
MAGIC MYLAR 


A New Splicing and 

Repairing Technique 
NOW IN NEW 
20 FT. ROLLS 


Only $2.20 for 16 mm; $4.04 ré 35 mn mm # 
Please send me: 
20 ft. rolis — 


O 


trans 

Perforation ate. 20 
t. rolls — trans 

Single perforation (es) st 


20 ft. rolis — transpar 
double perforation 160). at $220" 


66 ft. ro olls — transpa 
double perforation 


20 ft. ils 
(T-35) “at transparent 35mm 


t 
66 ft. rolls — transpa ; 
(7-35) ‘at rent 35mm 
66 ft. r 
im ony 16) at 3000 $6.00 ; 
white opaque — 35mm 
| 
| 
| 


Ya" 
(S4) at for magnetic tape 


City 
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Jackson, John G., Technical Mgr., Cinex Ltd. 
Mail: 210 Hall Road, Isleworth, Middlesex, 


Eng. (A) 

Jacob, Andrew Peter, Univ. So. Calif. Mail: 4 
Montauk Ave., Restvite Centre, N.Y. (S) 

Jesaieg,, Ronald W. , Kinematograph & Radio 
Serv. Eng., Kent ike Council. Mail: Rich- 
mond Crest, Church St. Village, Whitstable, 
Kent, Eng. (A) 


Kamibayashi, Yoshio, Comm. Photo., 1822 Wai- 
hee, Honolulu, Hawaii. (A) 

Kaplan, Robert, Signal Det. (4000), Hdqrts. Co., 
Fort Sam Houston, Tex. (A) 

Kerlee, Robert S., Tech. Repr., J. A. Ossen Co. 
Mail: 6455 Benton St., Arvada, Colo. (M) 

Koloshin, Anatoly A., Chief Cameraman, Sect 
Central Studio for "Documentary Films. 
Moscow Malokolchosnaja, Ploshadj 6, KW 43, 
Moscow, U.S. S. R. (A) 

Kronfeld, Leonard E., Pres., Nortronics Co. 
Mail: 1015 S. Sixth St. » Minneapolis 4. (A) 


Lane, Alan, Dir. Research & Devel. 8mm Proj., 
Columbia Pictures Corp. Mail: “9725 Oak Park 
Ave., Northridge, Calif. (M) 

Lansford, Breen G., Mer. S.E. Area Office, Hous- 
ton Fearless Corp. Mail: 6014 Atteentee Rd., 


LaViolette, Rey F., Eng., KTLA. Mail: 3256 
Stoner Ave., Los Angeles 66. (A) 

Lavoie, Herm, Dir., Les Films Lavoie. Mail: 477 
rue Dolbeau, Toronto. Ont., Can. (A) 

Leni, Jules, Exec. Vice-Pres., Comprehensive 
Aw; ame Inc. Mail: 245 W. 55 St ew York 
19. (M) 

Leaming, Joseph H., Pres., Chief Eng., Elec- 
tronics Development Aa; nen 3743 Cahuenga 
Bivd., No. 

Lichalk, Ronald y~ 4 Mech. En Radio 
Corporation of America. Mail: 609 Park k St., 
McKeesport, Pa. (A) 

Lieberman, Dr. James, are A-V Sect., Asst. 
Chief Training Br., C. U.S. Public Health 
Service, Atlanta 22, 

Lieblich, Reinhard Manfred, Manager, Nova 
Centre, Ltd. Mail: 15 Hilton Ave., Calgary, 
Alta., Can. (A) 

Lindemeyer, Robert B., Officer-in-Charge, U.S. 
Naval Photo. Center, NAS Anascostia. Mail: 
517 S. Fairfax St., Alexandria, Va. (A) 

Ludwin, Henry px Dir., LaBrea Prods. Mail: 
5122 Gaynor Ave., Encino, Calif. (A) 


Sally, Film Director, Crawley 
Ltd., 19 Fairmont Ave., Ottawa, Ont., Can. (A 
MacMillin, David Miller, Eng., Bell & Howell 

Co., 7100 McCormick ms Chicago. (M) 

Mandell, Lawrence H., N "Y. Univ. Mail: 129 
Chancellor Ave., Newark 12, N.J. (S) 

Mandl, Adolph D., Member Tech. Staff, Aero- 
space Corp. Mail: 2064 Rodney Dr., Los 
Angeles 27. (M) 

Marker, mae Harry, Film Editor, Four oa. 
Mail: 725 N. Genesee St., Hollywood 46. (A 

Marmont, Exec., ’Ferrania S.P.A. Mail: 
Via Pietro Mascagni, 15, Milano, Italy. (A) 

Matsunaga, Goro, Tech. Dir., NAC Camera Serv- 
ice Co., 4, 2-Chome, Ginza, Chuo-Ku, Tokyo, 


Japan. 

Mayfield, W. C., came Mgr., U.S.A., Bach Auri- 
con, Inc. “Mail: N. Hidalgo, Alhambra, 
Calif. (A) 


Metz, Jack L., Design En Bell & ae Co. 
Mail: 469 Oak St., Bes Plaines, Ill 

Mitchell, R. Shields, Mot.-Pic. Dir., 
General Dynamics Corp. Mail: R.D. 2, Box 730, 
Ft. Worth, 

Moye, B. F., -Pic. Timer, RCA Service Co. 
Mail: 2417 ‘wae Ave., N.W., Huntsville, Ala. 


(A) 
Myers, Nat Charles, Jr., Exec., ToleBrema Tos 
orp. Mail: 199 Secor Rd., Scarsdale, N. (M) 
Myles, Jeffrey L., Mer. Tech. Operation, | x! 
nstitute Co- Broadcasting Council. Mail: 
66 Highgate Rd., Marlboro, Mass. (A) 


Nichols, Hubert W., Camera Line-Up, 
Westheimer. Mail: 202 34 St., 
Calif. (A) 

Ninabuck, W. R., Owner, Photo-Tronic Co. Mail: 
4151/2 Main St., Wis. (A 

Nordin, Robert W., Bell & Howell Co. 
Mail: 5339 St, Skokie, lll. (A) 


oseph 
Newport Beach, 


Oakley, David C., Physicist, Univ. Calif. Lawr- 
ence Radiation ‘Lab. Mail: 3895 Stanford Way, 
Livermore, Calif. (M) 


O’Neil, Donald A., Systems Mgr., 
Development Corp. Mail: 4050 Arch Dr., No. 
(M) 

Orrett, W. 


» Sound Intern’! Productions. 
25 Eliane Ave., Scarborough, Ont., Can. 


Packham, Dennis George, Chief Eng., Tyne Tees 
Television, Ltd. Mail: 18 Hunter Close, E. 
Boldon, County Durham, Eng. (M 

Parnow, Rolf-Dieter, Cameraman, Marken-Film. 
Mail: 21E Papenkamp, Hamburg—Gr. Flottbek, 
Germany. (A) 

Pell, Robert B., Sales Mer., Byron Motion Pic- 
tures. Mail: 131-11 Kew Gardens Rd., Kew 
Gardens, N.Y. (M) 

Phillips, Donald A., Service Mer., Bell & 
Howell Canada. Mail: 159 Dr., Apt. 


102, Toronto 18, Ont., Can. (M 


Poste, 
Mail: 


Kenneth E., Film Editor, Canadian 
an. 


Charies R., Animator, RCA 
Service Co. Mail: 2515 B. Wallace, Paradise 
Park, #615, Huntsville, Ala. (A) 

Reviv, Tolly, Film Producer, Dir., Tolea Film 
Productions, Inc., 141 Dixon, LaSalle, Que., 
Can. (A) 

Roozeboom H. W., Independent Prod., #4, 736 
St., Vancouver 2, B. C., éan.” (M) 
Rossi, Carlo, Head, Div. Control & Tech. Ap- 
lications Ferrania S.p.Az. Mail: ri i 

erranietta, Ferrania (Savona), Italy. (A) 

Roth, Bert W., Sales Dir., Vice-Pres., rans-Lux 

a = 625 Madison Ave., New York 22, 


Rulapaugh, Charles F., Systems Engrg., Kalvar 
pa = 18 Vista Del Grande, San Carlos, 
alif. (M) 


Sayers, R. E., Govt. Contracts M 
Equipment Co. Mail: 3 Priscilla 
ford, Mass. (A) 

Schenck, William J., Asst. Sales Mgr., STL 
Products, 8929 S. Sepuveda, Los Angeles. (a) 

Scott, Arnold, Salesman, Hollywood Film C 
3355 Kings College Pl., Bronx 67, N.Y. (A) 

Sessa, Luis, Pres., General Mgr., Laboratories 
Alex. Mail: Melo 2427, Piso 6 “M,” Buenos 


Aires, Argentina. (A) 
rpan, Stephen J., Research Eng., Ward 
34-15 Parsons Blvd., 


Leonard Electric & Mail: 
Flushing 54, N.Y. ) 

Smallwood, Arthur és Capt. USAF, 15015 Victory 
Blvd., Van Nuys, Calif. (M 

Smith, Edward . G., TV & Radio Officer, Direc- 
tor ‘of Public Relations, Dept. National De- 
fence. Mail: Gen. Delivery, City View P.O., 
Ottawa 5, Ont., Can. (A) 

Smith, Maurice David, Asst. Film Editor, Cana- 
dian Broadcasting Corp. Mail: 73 Dowling 
Ave., Toronto 3, Ont., Can. (A) 

Smith, W. L., Sound “Techn., Lookout Mtn. Air 
Force Sta. Mail: 2509 N. Paljay Ave., So. San 
Gabriel, Calif. (M) 

Stallybrass, Jeffrey, Techn., 405 

Ogilvy Ave., Montreal, Que., Can. (A 

Stiles, David E., Tech. Mer., Television 

Services Ltd., "London. Wolsey Rd., 


Ashford, Middlesex, KOED, 505 F 
ng., ourt! 


Stoffer, Bernard M., 
St., San (A) 

St tucker, Howard F., TV Eng., L.A. State Col. 
Mail: 1831 Earlington Ave., Duarte, Calif. (A) 

Sublett, Charles E., Eng., ElectroData, Div. of 
Burroughs. Mail: 2105 Rio Verde Dr., 
Covina, Calif. (A) 


Taylor, Maurice C. R., Exec. Dir., Taylor Video 
orp., Ltd., 310 Lakeshore Rd., Toronto 14, 


, Hi-Speed 
ve. ., Chelms- 


mt., Can. (A) 
Thorburn, Eugene Keith, Dir. 


Engrg., Pacific 

Optical Co po 1310 Goucher “te Pacific 
Palisades, Calif. (M 

Telecine 


Tobia, Anthony Joseph, Asst. Supt. 
Maint., Columbia roadcasting Corp. Mail: 
2495 Cambreleng Ave., Bronx 58, (A) 

Tsumura, Yasuhiko, Chief Eng., NAC Camera 
Service Co., 4-2 Chome, Ginza, Chuo-Ku, Tokyo, 
Japan. (A) 

Ussery, M. Ray, Asst. Supvr. Mot.-Pic., Convair- 
Astronautics. Mail: 8617 Eames St., San Diego 
11, Calif. (A) 

Vale, Charles F., Mot.-Pic. Prodn. Specialist, 
1365 Photo Sqdn., Orlando AFB. Mail: 
Chichasaw Trail, Orlando, Fla. (A) 

Vance, Wallace I., Supvg., Lab Eng., M-G-M 
Labs. Mail: 4707 Konya Dr., Torrance, Calif. 


(A) 
Vanderwal, Frank E., Eng. Mer., Perceptual De- 
velopment Labs. Mail: 6630 Pernod, St. Louis 


(M 
“william B., Sound Dept. Head, Solana 
Studios, Marine Comp. Mail: Nighkten- 
gale Apts., Apt. 15A, Naples, Fla. (A) 
Vombrack, Paul F., Free-lance Asst. Cameraman, 
230 Pearl Dr., Roselle, Ill. (A) 


Wadson, T. E., Eng., GFRN-TV, Sunwapta 
o, Mail: 13560 124 Ave., Edmon- 
Alta., 
Walder, Donald, VTR Tech., CBC-TV. ng? 198 
cy Bivd., Apt. 5, Ottawa 3 3, Ont., A) 

Waltox, Frank, Asst. Eng., CFCI- TV, 
Associates Ltd. Mail: 576 College St., Tim- 
mins, Ont., Can. (A) 

Ward, Dennis C., Chief Designer, W. Vinten 
Ltd. London. Mail: 34, Felbridge Ave., Stan- 
more, Middlesex, Eng. (A) 

Ward, Lindsay, Techn., Canadian Broadcasting 
Corp. Mail: 346 Tweedsmuir Ave., Ottawa 3, 


Ont., Can. (A) 

Whitehouse, Willard C., Medical Research, Na- 
tional Institutes of Health. Mail: 4800 Jan-es- 
town Rd., N.W., Washington 16, D.C. (M) 

— Carroll Warner, Inde endent Mot.-Pic. 
Prod., 1 99 St., Apt. 3, New York 29. (A) 

Wilson, i. 3 Mot.-Pic. Writer, RCA Service 
Co. Mail: ~ Whitesburg Dr., S.E., Hunts- 
ville, Ala. (A 

Wright, Havold, Operations Liaison Officer, 
Canadian Broadcasting Corporation, 2754 Jarvis 
Street, Toronto, Ont., Can. 


to ames L., Eng., 16mm_ Proj. Design, 
Radio orporation erica. Mail: 151 Shady 
Dr., 
You uinn, Quality CineChrome Labs. 
Mai 's 1 Nathan Way, Palo Alto, Calif. (A) 
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THE MARK IV CAMERA CHAIN 
EXPERIENCE 


Marconi’s pioneered the use of the 44 inch Image Orthicon 
Camera using the tube developed by their associates, the 


English Electric Valve Company. Marconi’s have amassed 
more ‘know-how’ on the use of the 4} inch Image 
Orthicon than any other manufacturer. 


OVER 600 MARCONI IMAGE ORTHICON 
CAMERA CHAINS HAVE 
BEEN SOLD THROUGHOUT THE woRLD 


COMPLETE SOUND AND TELEVISION SYSTEMS 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED 
CHELMSFORD - ESSEX - ENGLAND 


MARCONI BROADCASTING PRODUCTS ARE DISTRIBUTED IN THE U.S. A. 
SOLELY BY 


AMPEX Video Products Company 


REDWOOD CITY - CALIFORNIA 


BD 863 MARK IV 
IMAGE 
ORTHICON 
CAMERA 


EXTREME STABILITY 

Novel circuit design and careful choice of compo- 
nents gives such a high degree of stability that 
operational controls have been removed from the 
camera. 


FIRST CLASS PICTURE QUALITY 

The 4} inch Image Orthicon tube gives a picture 
quality substantially better than any other type 
or size. 


LIGHT AND COMPACT 
By reducing and simplifying the camera electronics 
its weight has been held below 100 Ib. and its size 
made correspondingly small. 
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BANK 


PHOTO-OPTICAL 


OUR NEW PHOTO OPTICS 63rd ANNUAL 


CATALOG—WRITE FOR 


FREE COPY TO 


BURKE & JAMES, INC., AT THE ADDRESS 


SHOWN BELOW. 


PHOTO. 


@ CAMERAS, En- 
larging, Copying, 
Reducin 
sional, Special . 


BACKS, World's 


Greatest Selection. 


@ DEVELOPING 
Equipment. 

@ DRYERS 

@ ENLARGERS, 
Solor. 

@ GRAPHIC ARTS 
Equipment. 

@ LENSES, World's 
Lergest Variety. 
In Stock! 

LIGHTING, 
Strobe, Hi-Pro. 

@ PRINTERS 

@ PROCESSING 

@ SLIDE Equip. 

TANKS 


CINE- MICROFILM 
INSTRUMENTATION 


Profes- 


145 illustrated 
pages of the new- 
est and finest 
“Photo Tools and 
Techniques” ever 
assembled in one 
book! Write for 


yours. 

FINE PHOTO 
EQUIPMENT 
SINCE 1897 


BURKE & JAMES, INC 
321 S.Wabash Chicago 4, Iilinois 
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products 


Cand developments) 


Further information about these items can be 
obtained direct from the addresses given. As in 
the case of technical papers, the Society is not 
responsible for manufacturers’ statements, and 
publication of these items does not constitute 
endorsement of the products or services. 


The Spectra ‘“Combi-500,’’ an ultra- 
sensitive exposure meter designed espe- 
cially for use with high-speed films, has 
been announced by Photo Research Corp., 
837 North Cahuenga Blvd., Hollywood 38. 
Design of the meter is based on a com- 
bination of a selenium cell and a newly 
developed extremely sensitive photocon- 
ductive cell. A tiny, easily accessible mer- 
cury battery is incorporated for use only 
with the ultra-sensitive range but is not 
required for normal exposure conditions. 
The firm has offered to convert any 
Spectra Professional Meter to the ““Combi- 
500°’ for a nominal price. 


| A new color processor has been announced 
| by Andre Debrie Mfg. Co., subsidiary of 
| Belock Instrument Corp., College Point 
56, Long Island, N.Y. Designed for com- 
| pactness and economy, it is the same size 
as the firm’s Aiglonne processor (Journal, 
| p. 54, Jan. 1958). Tests on the new machine 
have established its ability to process 
Kodacolor 35mm and a series of tests is 
| being conducted on Ektachrome 16mm, 
Anscochrome, and Anscochrome 16mm, 
which, according to the announcement, 
have so far indicated the “‘same results as. . . 
Kodacolor test.”’ 
Minor adjustments, involving changing 
_ chemicals and turning certain valves on 
| or off, will enable the machine to process 
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black-and-white as well as color. During 
final testing, Kodacolor was reported proc- 
essed at rates and temperatures ranging 
from 40 ft/hr at 75 F to 80 ft/hr at 85 
F with identical results. Developing times 
were from 12 min at slow speed to 8 min 
at top speed. The machine features auto- 
matic controlled replenishment and the 
estimated amount of chemicals required 
is 1 gal per 1000 ft. Temperatures are 
held to +4° and speeds are variable. 
The 35mm model is priced at $4975 and 
the 16mm model is priced at $5550. 


A laboratory instrument called the Hermes 

Precision Film Reader has been designed 
by the Special Equipments Division of 
Itek Laboratories, A Division of Itek Corp., 
10 Maguire Rd., Lexington 73, Mass., for 
the analysis of photographs of nuclear 
tracks in bubble chambers. Recently an- 
nounced as commercially available, the 
instrument is used for the semiautomatic 
conversion of photographic data to digital 
form. The instrument is said to be capable 
of being adapted for use in such fields as 
astronomy and satellite or missile tracking. 


A new table model hot splicer, announced 
by Hollywood Film Co., 956 Seward St., 
Hollywood 38, handles 16mm or 35mm 
film on separate pins. The machine, called 
the FSC-13, is supplied with 0.072 splice 
width on 35mm and for A&B splice on 
16mm, although any splice width can be 
supplied for either the 16mm or 35mm 
at no extra charge. The splicer is priced 
at $329.50. 

Also announced is a Heavy Duty Torque 
Motor Rewind with double tightwind for 
winding 16mm or 35mm film in rolls up 
to 3000 ft. Used for film inspection, the 
machine can be stopped by hand without 
causing film damage. Film can be handled 
on reels or cores and a powerstat attach- 
ment is used to vary the speed. The machine 
is available with a toggle switch or foot 
control. It is priced at $240. 


An ultra-high-speed flash source de- 
signed to provide a single point-source 
light pulse of high intensity with a dura- 
tion as short as 0.3 ysec has been an- 
nounced by Unilectron, Inc., 129 Binney 
St., Cambridge 42, Mass. The flash source, 
called Sync’d Submicrosecond Light Pulse 
Generator, is produced in four models to 
provide energy levels from 2 to 20 joules 
with durations from 0.3 to 1 ysec. The 
point source size ranges from 0.015 in. 
to 0.060 in. diameter, depending upon the 


vair-Testing & Modification AS 

"TE PAIR — MODIFICATION | 
QATING — COLLIMATION, ETC.,—-B& J — 

IESEARCH OPTICAL ASSEMBLY LAB solv 

cific requirements of such companies 
Ford, GE, AEC. 
iy | 
SY 


NOW AVAILABLE AT F & B 
ENGLAND’S FAMOUS 


ACMADE MARK II 
EDITING 


TABLES 


Price complete and 
35mm and 16mm duty paid. 


fob New York 


Continuous movement (non-intermittent) safer 
for negative or positive viewing. 

Synchronous and variable speed, instant stop, 
forward and reverse foot pedals and press 
button. 

Film paths instantly declutchable by switch 
selection. 

Projected picture 8”x6” or larger by removing 
screen. 

Separate magnetic and combined optical and 
magnetic heads. 

Built-in synchronizer footage counter and run- 
ning time counter. 

Removable flange plate with tite wind roller. 
Instant sound track selector. 

Manual inching control. 

Fast rewind controls. 


RECENT PURCHASERS: 


J. Walter Thompson, New York; Safety Enterprises, Ohio; 
Sound and Scene Productions, Texas; Bay State Films, 
Mass.; Stamford University, California; Army Ordinance 
Corps, Maryland. 


FLORMAN 
« BABB, inc. 


68 West 45th Street New York 36, New York 
MUrray Hill 2-2928 


Another Fine Product From ACMADE 


AUTOMATIC 
BUTT SPLICER 


Cuts, Splices, Applies Magic Mylar Automatically! 


The first practical, 
speedy and efficient 
automatic splicer and 
perforated adhesive 
tape (Magic Mylar) 
applicator on the 
market. Now, with no 
fuss,.mess or waste, 
it is possible to 
splice, repair, butt- 
splice, or strengthen 
splices on all types 
of film—positive, neg- 
ative, magnetic—even 
duPont Cronar or 
other bases. 


The cutting arm, 
shown in operating 
position, is used by 
aes the chrome 

utton for cutting 
both sides of the film 
simultaneously. The 
film, of course, has 
been registered on 
pins in the horizontal 
channel. The cutting 
blade is easily re- 
placed when neces- 
sary. 


The splicing tape is 
registered on preci- 
sion pins and held in 
place until automat- 
ically applied to the 
film by swinging the 
arm over and press- 
ing the chromed but- 
ton. This action si- 
multaneously cuts 
the adhesive and ap- 
plies it—in perfect 
register to the film. 


Model 35 for 35mm $29 
Model 16 for 16mm 5 
Write For Brochure 


F & B Please send me: cf 


20 ft. rolls — transparent 16mm— 
MAGIC CJ single perforation (T16S) at $2.20 gy 
66 ft. rolls — transparent 16mm — 
MYL single perforation (T16S) at $6.00 
AR 20 ft. rolls — transparent 16mm — 
A new splicing and double perforation (T16D) at $2.20 


66 ft. rolls — transparent 16mm — 
repairing tech- double perforation (T16D) at $6.00 


nique. 20 ft. rolls — transparent 35mm 
; (T-35) at $4.04 

66 ft. rolls —transparent 35mm 
(T-35) at $11.00 

66 ft. rolls—white opaque—16mm— 

magnetic film only (0-16) at $6.00 


NOW IN NEW at 
20 FT. ROLLS! nite — 


Only $2.20 for 16 mm; [] (G;, Splicing tape for magnetic tape 
$4.04 for 35 mm 
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energy level. Designed for use with the 
firm’s Nanosecond Kerr Cell Shutter, the 
light pulse output can be synchronized 
with a hypervelocity event and the opening 
of the shutter. Applications include 
schlieren and shadowgraph systems, carrier 
life testing of semiconductors, _ ballistic 
range photography and other events re- 
quiring a light pulse of an extremely short 
duration. The unit measures 12} in. 
in length and 5 in. in diameter. It is priced 
at $900. 


The Molenser, a spotlight designed for 
use in small theaters, T'V studios, schools, 


etc., has been announced by Mole-Rich- 
ardson Co., 937 North Sycamore Ave., 
Hollywood 38. The spotlight uses standard 
1000- or 2000-w motion-picture globes 
and has a three-lens system consisting of 
two stationary lenses and one focusing lens. 
The spot size is controlled by an iris and a 
matt, used together cr separately. The 
basic unit weighs 43 lb and is 39 in. long. 
It is priced at $325. Accessories, including 
pedestal, iris, matts, diffuser changer and 
diffuser frame are available at additional 
cost. 


A portable transistorized magnetic re- 
corder weighing only 59 Ib has been an- 
nounced by Smith & Cross Pty. Ltd., 161 
Macpherson St., Bronte, N.S.W., Australia. 
Overall dimensions are 26} by 16} by 
81 in. Designed especially for use on loca- 


camera film. 


side reading. 
(3) Adaptable to all cameras. 
(4) Portable 


editing. 


@ subsidiary of it 


Laboratories 


Camera Slater Saves Time 


(1) Moveable optical system and audio record instantly on 
(2) Alphanumeric marker quickly and accurately set for out- 


wer for light and sound with adjustable light 
control calibrated to lens stop. 


(5) Reliable synchronization saves time both shooting and 
—_ 


Del Mar Engineering \ = 


VENICE. CALIFORNIA 
Tecernone EXmont 65776 


—< 


electromation co. 


4254 GLENCOE AVENUE 
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tion as well as studio use, it has a film ca- 
pacity of 1000 ft. The unit is available for 
either 174mm film, operating at a rate of 
90 or 45 ft/min, or 16mm at 36 ft/min. 
It can be run on single-phase or 3-phase 
supply. The amplifiers are operated from 
internal batteries, 18 v for record and play- 
back and 15 v for the monitor amplifier. 
The film path is enclosed in a hinged cover 
and is protected from weather and dust. 
A relay switches the monitor circuits from 
record to relay when the motor starts. 
The recorder has two microphone inputs 
with high-level mixing, using solid molded 
carbon, bridged-T attenuators, with sep- 
arate dialogue equalizers in each channel 
and a presence equalizer in the combined 
output. There is also provision for using 
a separate remote mixer. 


A miniaturized experimental transistor 
described as being “so small that 20,000 
can fit on a postage stamp”’ has been de- 
veloped at the RCA David Sarnoff Re- 
search Center. The active material in the 
almost invisible transistor is cadmium 
sulfide. An evaporation process is used to 
deposit thin layers of cadmium sulfide 
and a metal on a glass plate. A special 
mask is used to cover portions of the plate 
during the process so that the metal layers 
are deposited in a pattern that forms the 
electrical contacts needed to operate the 
transistor. In operation the insulating 
properties of the cadmium sulfide ham- 
per the flow cf electrons between the 
two electrodes and the third element 
provides control by increasing the flow 
in varying degrees. Possible applications 
suggested in the announcement include 
“shrinking the basic circuitry of a com- 
puter to the size of a book page.” 


The Type BD 896 Vidicon Camera 
Channel produced by Marconi’s Wireless 
Telegraph Co., Chelmsford, Essex, Eng- 
land, designed primarily for telecine and 
similar applications, is constructed so as 
to have a high degree of interchangeability 
with the BD 863 Image Orthicon Camera 
Channel. For purposes of maintenance, 
the picture and waveform monitor, camera 
control and power supply are identical. 
The channel may be switched from one to 
another of the three standards (405-, 
525- and 625-line) and the aperture cor- 
rection may be switched from and to 16mm 
and 35mm slide settings. 


The TVC High-Definition Telerecorder 
announced by ‘Taylor Video Corp., 
Lakeshore Studios, Toronto, Canada, 
features a fast pulldown camera to take 
the obscuring shutter splice out of the 
picture into the vertical blanking and thus 
eliminate the need for shutter correction. 
The picture tube has an infinite fine spot 
size for highest horizontal resolution and 
two variable spot wobbles for filling in 
blank spaces between the scanning lines. 
The machine has a three-section electronic 
gamma correction to allow individual cor- 
rection of the white region, the black region, 
and the medium gray region. 


Tiros III constructed, like its two prede- 
cessor weather satellites, at the Prince- 
ton, N. J., Space Center of RCA’s Astro- 
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Gevaert 
Sound 
Recording Film 


From the lowest whisper to the most piercing note, every 

sound is recorded with the utmost clarity on Gevaert $.T.6. The 
high resolving power of the emulsion and the absence 

of ~ fill-in” guarantee sound recordings superlatively clear and well 
defined. This scientifically balanced emulsion practically 

eliminates all ground noise, and at the same time permits excellent 


recording quality, even in the highest frequencies. 


Negative films 
Duplicating films 
Sound recording films 
Positive films 
Reversal films 
Gevacolor films 
Magnetic film 


Offers a complete line of quality photographic materials 


GEVAERT PHOTO-PRODUCTEN N.V., 27 SEPTESTRAAT, MORTSEL (ANTWERP) BELGIUM 


In the U. S.: The Gevaert Company of America, Inc., 321 West 54 Street, New York 19 
In Canada: Photo Importing Agencies Ltd., 345 Adelaide Street, West, Toronto 2B, Ontario 
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COLOR 


COMMERCIAL 


ER FILMS 


Chemical and 
sensitometric 
controls to rigid 
Kodak standards. 


make a 
COLOR (11¢) 
B&W (6¢) 


Write for 


price list. 


NOW... for 
Ektachrome 
users... 
ONE-DAY SERVICE 


PROCESSING 
Licensed by Kodak 


EKTACHROME 5¢ ft. 


EKTACHROME 6¢ ft. 


TEXAS INDUSTRIAL 
FILM COMPANY 


2528 NORTH BLVD. 
JA 9-4377 


HOUSTON 


HOURS 


Camera to 
Color Print 


Let us process your 
Ektachrome camera 
film, assemble it, 


print with printed edge 
numbers, then ship to you 

within 48 hours after 
receipt of your original. 


complete laboratory 


Electronics Division under the  super- 
vision of Sidney Sternberg, is identical in 
size and shape to Tiros I and II, but in- 
corporates some changes and additional 
equipment. Instead of carrying one wide- 
angle and one narrow-angle TV camera, 
the new Tiros carries two wide-angle 
cameras. It also carries an experimental 
infrared sensing system to measure heat 
radiation coming from the sun toward the 


employment 
service 


These notices are published for the service of the 
membership and the field. They are inserted 
three months, at no charge to the member. The 
Society's address cannot be used for replies. 


Positions Wanted 


Supervisory Photographic Technologist. Ex- 
cellent instrumentation background obtained at 
four leading ordnance and missile Test Centers. 
Wide knowledge of cameras, lenses, mounts; 
including metric, engineering sequential, and 
documentary types. Broad film background. 
Supr. photo lab for 4 yrs. Purchasing and 
quality control background. Complete résumé 
upon request. Will relocate. Robert J. Millikin, 
148 St. George Rd, Melbourne, Fla. PA 3-7819. 


Cameraman/Producer. Extensive cine and still 
experience in training, public relations and 
industrial fields. Also experienced in cutting and 
sound recording. High-quality, low-budget 
script-to-screen producer. Interested in photo- 
instrumentation. Electronic engineering back- 
ground. Recently completed Arctic assignment. 
Seeking challenging position in photography 
enabling use of past experience. Willing to 
travel and relocate worldwide. J.C.K., 3351 
Alma St., Apt. 328, Palo Alto, Calif. bAvenport 
6-2737. 


Sound Recording Technician. Over 5 yrs 
experience in all phases of sound recording. 
Thoroughly familiar with mixing and recording 
sound for motion pictures, editing magnetic tapes 
and producing tapes for TV and radio. Inter- 
ested in a permanent position with future. 
Willing to relocate. Thomas J. Hammeral, 137 
92nd St., Brooklyn 9, N.Y. SH 5-7172. 


Film Production Supervisor. 20 yrs experience 
in motion-picture and general photographic pro- 
duction. Presently in supervisory position in large 
inplant unit. Experienced in documentary, train- 
ing and P.R. film productions. Do “A & B” cut- 
ting and sound recording. Hold Secret and “Q” 
Clearances. Resume upon request. Would con- 
sider Tech. Rep. position. Mo-pic, P.O. Box 
9123, Montclair Station, Denver 20, Colo. 


Credit and Office Manager Accountant. Effi- 
cient executive administrator, systems developer, 
personnel training and customer relation setups. 
Eight years film laboratory experience. Highest 
credentials. Résumé upon request. S. C. Robbins, 
315 East 196 St., New York 58. 
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earth and the amounts absorbed and re- 
flected by the earth and its atmosphere. 
Tiros III has also been improved by the 
use of new transistorized circuits in the two 
electronic ‘“‘clocks”’ which trigger the opera- 
tion of the cameras and other equipment 
at any desired point in orbit in accordance 
with the program that is sent to the satel- 
lite as it passes within range of a ground 
station. 


Position in engineering department of motion- 
picture laboratory or equipment manufacturer. 
Thirty years experience as supervisor in Engi- 
neering Department of Consolidated Film Ind., 
Fort Lee, N.J. Experience includes machine shop, 
construction and maintenance of printers, de- 
veloping machines and other film equipment. 
Also assisted in design and development. Irving 
Fox, 3214 Kingsbridge Ave., Bronx 63, N.Y. 


Positions Available 


Assistant Chief Engineer. Seeking college grad- 
uate electronics engineer to assist Chief En- 
gineer of commercial VHF television station in 
growing market. CBS affiliate; progressive man- 
agement with long broadcast experience; good 
record of low personnel turnover. Majority of 
equipment RCA; two Ampex Videotape Re- 
corders; maximum power; 1000-ft tower. Appli- 
cant should be capable of doing design and con- 
struction work, and should have some administra- 
tive ability. Salary commensurate with experi- 
ence and ability. Replies treated in confidence. 
Write Chief Engineer, WLAC-TV, Nashville, 
Tenn. 


Sales Representative for well known motion- 
picture processing laboratory, N.Y.C. Ex- 
perienced in laboratory processes, motion- 
picture production, sound recording and re- 
recording operations. Must be able to deal with 
professional cameramen, producers and directors 
in the advertising and educational fields. Salary 
open. Unusual opportunity for advancement. 
Outstanding company benefits. Send résumé in 
complete confidence, including salary desired, to: 
Hokar Corp., 110 West 40 St., New York, N.Y. 


Assistant to Owner of Film Lab. Unusual op- 
portunity for man who is expert in timing and 
printing 16mm color and black & white. Must 
also have basic knowledge of general business 
practices and be endowed with the ability to 
lead and supervise. Write to CINE-CRAFT, 
8764 Beverly Blvd., West Hollywood 48, Cali- 
fornia; 


Staff Director, for medium-sized production 
company located in Louisville, Kentucky. Must 
have credits for TV commercials, industrials 
and slidefilms. Basic requirement is a creative 
attitude. We offer unlimited opportunities, pay 
in accord with experience, and an expanding 
company with which to be associated. Although 
location work is to be expected, off hours are 
pleasantly spent in this friendly, midwestern 
community. All replies are held in confidence. 
Vogue Film Productions, Inc., Bowman Field, 
Louisville, Ky. 


Motion-Picture Laboratory Engineer. Ex- 
perienced in lab procedures, design and mainte- 
nance of motion-picture lab equipment. Knowl- 
edge of air conditioning, chemical piping and 
pumps desirable. Located New York City. Send 
resume giving experience and salary desired to 
Box 1979, 125 West 41 St., New York 36. 


Television Broadcast Technician. Seeking ex- 
perienced, qualified television technician for 
maintenance and operation at commercial VHF 
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station in growing market. CBS affiliate; pro- 
gressive management with long broadcast ex- 
perience. Station is well-equipped; maximum 

power; 1000-ft tower; two Ampex Videotape Re- 
corders. Applicant must be ambitious, depend- 
able, and have First-Class Phone License. Some 
formal schooling in electronics preferred. Salary 
commensurate with experience and ability. Re- 
plies treated in confidence. Write Chief Engineer, 
WLAC-TV, Nashville, Tenn. 


Photographic Instrumentation Technicians. 
Opportunities for qualified technicians exist in 
the Pacific Island area assisting in the operation | 
of the Pacific Missile Range. Requirements: 
High level of technical competence, good moral 
character, single, widowed, or divorced (no hous- 
ing presently available for married applicants). 
Position offers good pay, overtime premium, | 
broad technical experience, chance for advance- 
ment with progressive company. Technical 
areas open: Operation maintenance of Askania 
theodolites, LA-24 (ME-16), M-45 tracking | 
telescopes and high speed sequential cameras. | 
Electronics capability very desirable. Positions | 
also available for Photo Laboratory Technicians. 
Wide experience in all phases desirable. Ample 
opportunity for cross training in related fields. 
Many fringe benefits. Please submit resume to: 
Vought Range Systems Div., P.O. Box 51, | 
Naval Missile Center, Pt. Mugu, Calif. Attn: | 
H. S. Weisbrod, Photo-Optics Supervisor. 


Cameraman. Prefer man with considerable C ENGIN ER 

experience on Mitchell cameras. Midwest pro- | EF E 
ducer with fine reputation and financial stand- 
ing wants man with ability and experience in | WDSU-NEW ORLEA 


lighting sets and operating camera on all kinds | 
of interior and exterior photographic assign- 
ments. Job involves very little travel. Write 
giving full details of past and present employ- 


ment and salary expected. Technisonic Studios, ‘ 
Inc., 1201 Brentwood Blvd., St. Louis 17, Mo. Mr. Riddle says of WDSU’s §4 
many Conrac monitors: 


“Maintenance load is always 


Chemist-Photographic. Civil Service. Grade 

GS-11. nen oe $7560. In Photogram- | the best indicator of equip- 

metry Division, Photographic Service Branch. ment engineering and relia- 

Involves establishing procedures in controlling bility. With our Conrac 

quality of chemicals. Mail Form 57 (available at monitors, it has always been 

any post office) to Aeronautical Chart and In- gratifyingly light?’ M Al EN A 
formation Center, Attn. Mr. R. J. Gast, ACDPS, e 

Second and Arsenal Sts., S:. Louis 18, Mo. Just one of many affirmations 


of the quality of Conrac moni- 77 
tors. Available in a complete 
range of types and sizes for = 


Journals Available /Wanted every broadcast application. 


For consistent quality in 


These notices are published as a service to ex- video monitoring equipment, 
pedite disposal and acquisition of out-of-print use Conrac. 
Journals. Please write direct to the persons and 


addresses listed. A COMBINATION OF UNIQUE FEATURES IN EVERY CONRAC MONITOR 
FROM 8” THROUGH 27”, BROADCAST AND UTILITY 


Available 

Transactions. Ten volumes, Nos. 19 through 34. * Video response flat to 10 

Write: William C. Kunzmann, 2992 West 14 megacycles 

St., Suite 2, Cleveland 13, Ohio. ° . 

Index 1936-1945; Mar.-Sept., Nov., Dec. 1947; DC restorer with “In-Out” switch 

Jan., Feb., Sept., Nov., Dec., Index Jan.—June * Selector switch for operation 

1948; Jan., Mar. & High-Speed Photography, from external sync 

Apr.-July, Index Jan.-June, Sept.—Dec., Index 

July-Dec. 1949; Jan.-Oct., Dec., Indexes Jan.- * Video line terminating resistor 

Dec. 1950; Jan.—Apr., June, July, Sept.—Dec., and switch 


Indexes Jan.—Dec. 1951; Jan.—July, Index Jan.- 
June 1952; Jan.—-Aug., Nov., Dec., Indexes Jan.- 
Dec. 1953; Jan.—June, Aug.—Dec., Indexes 
Jan.Dec. 1954; Jan—Dec. & Index 1955; 

Jan.-Dec. & Index 1956; Jan., Mar. 1957; CS | DIVISION seniors. California 
Jan., Apr. 1958. Available as entire lot for $100. » | 

Camille Buyse, 1232 Chaussee de Wavre, 


Auderghem-Brussels 16, Belgium. 
Jan. 1936 through Mar. 1957, except Mar. 1942 Makers of Fine Fleetwood Home Television Systems - Telephone: Covina, California, EDgewood 5-0541 


and Jan. 1945, Send offer to: R. S. Parris, 29 | GOWRAC MONITORS ARE DISTRIBUTED BY — RCA, GENERAL ELECTRIC, AMPEX, AND VISUAL ELECTRONICS 


Charles St., Natick, Mass. 
Assortment of Joursals, from 1937 through 1950, |  CONRAC IS A DIVISION OF GIANNINI CONTROLS CORPORATION rate 


Write: Alan Cook, South Londonderry, Vt. 


August 1961 Journal of the SMPTE Volume 70 671 


4 
LINDSEY RIDDLE, | 
5 
i 
= 
Gr 


Professional Services 


TIME LAPSE — HIGH SPEED 
SCIENCE MOTION PICTURES 


Bacteriology, chemistry, scientific special 
effects applied to motion pictures and TV 


Consultation and production since 1929 


Users of Permafilm Protection and 
SAVE Perma-New Scratch Removal show 
savings ranging from 25% to 50% 
25-50% | and more by lengthening the life of 
their prints. A money-back test will 
convince you. 
ON 
PERMAFILM INCORPORATED 
PRINT | 723 7th Ave.-New York 19-Cl 6-0130 
COSTS PERMAFILM INC. OF CALIFORNIA 
7264 Melrose Avenue 
Holly wood Webster 3-8245 


IN THE SOUTHWEST 
For Equipment and Stage Rental 
Technical and Creative Personnel 
Complete 16mm and 35mm 
Laboratory and Prod Services 
It's BIG “D” FILM LABORATORY, Inc. 


4215 Gaston Plaza, Dallas 10, Texas. 
TAylor 7-5411 LA.T.S.E. 


PHOTOGRAPHIC 
INSTRUMENTATION 
Specializing in 


HIGH-SPEED 
Motion-Picture Photography 
Photographic Analysis Company 
100 Rock Hill Rd., Clifton, N. J. . 

Phone: Prescott 9-4100 


8MM SOUND STRIPING 


CINECRAFTERS 


DEPT. S, 219-44 JAMAICA AVENUE 
QUEENS VILLAGE, N.Y. 


SUPPLIERS 
PHOTOGRAPHIC CHEMICALS 
and 
Consultants in Photographic Chemistry 


Long Island 


RAvensw: 


CRITERION 
FILM LABORATORIES, INC. 


— laboratory facilities for 16 

mm black-and-white and color 

s West 60th St., New York 23, N. Y. 
Phone: COlumbus 5-2180 


FILM PRODUCTION EQUIP. 


World’s 1 source— 
SALES tically covery weed for produo- 


LEASING 
t ti 

SERVICE formerly $08 Cinema Supsly 

New York City: 602 Wes* 52nd Street, PLaza 7-0440 

Hollywood, Calif.: 6331 Hollywood Bivd., HO 7-2124 


ELLIS W. D’ARCY & ASSOCIATES 
Consulting and Development Engineers 
8mm Magnetic Sound Printers 
Motion-Picture Projection 
Magnetic Recording and Reproduction 


Box 1103, Ogden D 
Phone: ‘Twin Oaks 


ALL 16mm PRODUCERS SERVICES 
Equip. Rentals e Technical Crews 
40 X 70 Sound Stage 


16mm LABORATORY FACILITIES 
Exclusive TRIAD Color Control 
Additive Color Print Process, Plus B 4 W 
SOUTHWEST FILM CENTER 
3024 Ft. Worth Ave., Dallas 11, Texas 


Modern Sound 
Recording Studio 

I I Narration Recording 
Magnetic & Optical 
SOUND Rerecording & Mixes 
Music-Effects Library 
FISCHER PHOTOGRAPHIC LABORATORY, INC. 
6555 North Ave., Oak Park, Ill., EUclid 6-6603 


e SYNCHRONOUS MAGNETIC FILM 
RECORDER/REPRODUCER 
e MAGNETIC TAPE RECORDERS 
ttery opera magnetic tape 
recorder for field recording. 
Dept. S 4-7461 


RENT 


GORDON ENTERPRISES 


8362 N. Cahuenga, North Hollywood, Calif. 


16mm CENTRAL PROCESSING 
SERVICE 


Anscochrome Ektachrome ER 
Reversal—Negative—Positive 
Printing—Recording—Rental—Editing 
WESTERN CINE SERVICE, INC. 
312 S. Pearl Ave., Denver 9, Colo. 

Sherman 4-1017 


TUFF COAT 


Cleans, kills static, lubricates and invisibly coats 
and protects all of film against scratches 
tet. Special available magstripe 
video tape. Write for brochure “S”’ 
NICHOLSON PRODUCTS COMPANY 
3403 Cahuenga Blvd. Los Angeles 28, Calif. 


PRECISION OPTICAL ETCHING 
Reticles-Viewfinders-Scales-Ground Glass & 
For TV-Motion en Instrument 

‘or 
Engineers 
E. YOUNGLING 
Collins Rd 


Glen Cove, L.I., N. Y. 
778 
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CLASSIFIED ADVERTISING 


First 3 lines $5.00 
Each additional line $1.00 


per inch $13.00 


FOR SALE: Cine Kodak Special Camera, with 
£/1.4 Ektar lens, optical finder, carry- 
ing case, 15 mm lens, ens, 152 mm lens. 
All in excellent conten, Will sell all for $950. 
Lawrence Beck, Beck Photo Shop, 5740 Rising Sun 
Ave., Philadelphia 20, Pa. Pligrim 5-5990. 


Complete set of Journals March 1937 through 
May 1954. Best offer. A. R. Ulmer, 69 Cress- 
kill Ave., Dumont, N. J. DU 4-8656. 


Complete set of Journals January 1949 through 
December 1960, inclusive, including high-speed, 
special issues, indexes, directories, etc., in excel- 
lent condition. For sale as entire lot only. 
Leslie Helhena, P. O. Box 643, Burbank, Calif. 


Complete set of Journals from January 1934 
through June 1960. Excellent condition. For 
sale only as a set. Write: Don Norwood, 1470 
San Pasqual St., Pasadena, Calif. 


Complete set of Transactions, except Nos. 
6 and 9, and all Journals published to date, in- 
cluding indexes. All in good condition. Price 
$500. Also extra copies of Transactions Nos. 21, 
31, 32. W. W. Hennessey, RFD #2, Pound 
Ridge, N. Y. 


Complete set of Journals from May 1937 to 
June 1954, including special volumes and mem- 
bership directories, excellent condition ; also Mar., 
May 1934 and July 1935 issues. Write: Harry 
R. Lubcke, 2443 Creston Way, Hollywood 28, 
Calif. HO 9-3266. 


Jan-Dec. 1950; Jan., Feb., Apr.-Dec. 1951; 
Jan-Mar. 1952. Also available are vols. 6 and 7 
of The Television Society (British) covering the 
period Jan. 1950 through Sept. 1955. Write: 
Andrew N. McClellan, 65 Hillside Drive, Toronto 
6, Ont., Canada. 


Dec. 1946, Feb.-Dec. 1947, 1948-1955 complete. 
All copies in perfect condition; for sale as entire 
lot only. Write: Joseph W. MacDonald, 2414 
Sullivant Ave., Columbus 4, Ohio. 


Jan. 1947 to Dec, 1957 complete and in perfect 
condition. For sale only as a set. Write: 
Charles J. Marshall, 2816 Royalston Ave., Ket- 
tering 19, Ohio. 


Complete set of Journals Jan. 1949 to Dec. 1958. 
Perfect condition. What offers? Write: 
J. G. Jackson, 210 Kingsway South, Port 
Alberni, B. C., Canada. 


Wanted 


Jan., July, Sept. and Nov. 1949; Jan and Feb. 
1950. Century Lighting, Inc. (Mrs. Levine), 
521 W. 43 St., New York 36, N.Y. 


Feb., Mar., Apr., June 1934. Mrs. Janet Van 
Duyn, Librarian, CBS Laboratories, 227 High 
Ridge Rd., Stamford, Conn. 


Journals—Bound volumes. Write: S. P. Solow, 
Consolidated Film Industries, Inc., ‘te Seward 
St., Hollywood. 


Transactions 6 and 9 ($15 each offered). W.W. 
Hennessey, RFD #2, Pound Ridge, N.Y. 


Jan. 1938, Jan. 1949. (Many other issues are 
available for trade.) Dept. of Cinema, Univ. of 
Southern Calif., University Park, Los Angeles 7. 
Att: Herbert E. Farmer. 


Mar. 1939, May 1940, July, Feb. 1942, July 
1949. V. E. Patterson, 2 North 30th St., Phoe- 
nix, Ariz. 
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THE BERGMAN ASSOCIATES 
732 Eastern Parkway, Brooklyn 13, N. Y. ae 

x 
: 
} L. B. Russell Chemicals, Inc. as 
14-33 Thisty- Avenue 

City 6, New York 

1-8900 

16mm, 35mm, 70mm 
Processing Equipment 
Editing Equipment 
f 


Résumés / Resumenes 


Zusammenfassungen 


The Society wishes to thank the Eastman Kodak Company for providing, through the agency of John Flory, translations into all 


three languages of the abstracts of all the 8mm papers in this issue. 


The Society is also grateful to the following authors of other 


papers for supplying translations: K. Blair Benson—German; J. S. Courtney-Pratt—French, Spanish, German; and to Pablo Tabernero 


L’avenir du film sonore de 8mm 

Joun FLory (581] 
De la méme fagon que les éditions “bon marché” 
ont agrandi le champ des éditeurs, le film sonore 
de 8mm, “une autre pierre angulaire dans la 
révolution des communications” peut étendre 
les frontitres du cinéma. Cependant, il faut 
vaincre des grands obstacles techniques et 
économiques avant de pouvoir se rendre compte 
de tout ce qui peut apporter le cinéma de 8mm 
dans les champs des amusements et du service 
aux sciences, & |’industrie et a l’enseignement. 


Les premiers travaux de sonorisation 
8mm 


HEppEN et KenNeTH B. Curtis 
[585] 


Dernitrement on a vu augmenter l’intérét et 
l’activité dans l’usage des films sonores de 8mm. 
Cependant, il ne faut pas oublier les grands 
travaux de recherche faits au temps passé par 
ceux intéressés dans les films de 8mm. Cet article 
présente un résumé historique du travail effectué 
par feu M. Lloyd Thompson et quelques de ses 
premitres recherches. On appelle surtout 
V’attention sur les appareils de projection sonore 
qu’il a introduits et sur quelques méthodes de 
traitement du film qu’il a utilisées pour faire des 
copies. 


Problémes du dessin d’un projecteur 
pour film de 8mm avec sonorisation 
magnétique (Réimpression) 
Lioyp THOMPSON [588] 
Projecteur petit 4 écran postérieur pour 
film de 8mm avec sonorisation magné- 
tique 
R. G. HENNESSEY [590] 
Le film magnétique de 8mm posséde des propri- 
étés qui lui permettent une duration exception- 
nelle aussi bien que de |’économie initiale pour 
son adaptation. On présente les avantages des 
appareils en comparaison avec ceux existants 
auparavant. On explique aussi avec détail les 
diverses applications des appareils de 8mm. 


Le film sonore de 8mm vu par un éduca- 
teur 

Louts ForsDALE [593] 
La mise au marché du film sonore de 8mm fait 
prévoir du progrés important pour le cinéma 
dans lenseignement. Ce progrés comprend 
lemploi toujours croissant des bibliothéques 
(cinémathéques) décentralisées, l'utilisation plus 
grande du film par des groupes petits, ou par les 
éléves mémes, |’accroissement des listes de sujets, 
des nouveaux usages dans la recherche et mise en 
production des possibilités locales. Cependant, 
beaucoup de ces avantages dépendent absolument 
de pouvoir trouver des projecteurs et vis- 
ioneuses plus simples, plus légers et meilleur 
marché, et des appareils améliorés pour faire du 
cinéma 8mm. 


Le film de 8mm et la bibliothéque aux 
écoles: ce qu’il peut faire, ce qu’il lui 
faut 


Steve KNuDSEN [595] 


A présent, la pratique de routine pour |’emploi 
du cinéma aux écoles consiste 4 louer les films, 


for his continued assistance. 


avoir des salles de projection et emprunter des 
projecteurs. On se demande donc: le 8mm, 
peut-il étre l’agent pour changer cela de fagon a 
former une bibliothéque a l’école avec les films 
et tout ce qu’il faut pour projecter restant a 
l’école méme comme partie des classes? Si la 
réponse est affirmative, quelles seront les con- 
séquences de ce changement? Qu’est-ce-qu’ il faut 
faire avant que cette transformation s’opére? 


Enregistreur d’une piéce pour cinéma 
sonore 
V. STAnci. [597] 


Des nouvelles techniques pour faire du cinéma 
exigent des appareils petits pour la sonorisation. 
On décrit ici un enregistreur d’une seule piéce, 
utilisant un ruban et des transisteurs et activé 
par des piles. Cet enregistreur permet la syn- 
chronisation avec des appareils 4 ressort ou a 
moteur. L’enregistreur, pesant un peu plus de 
5 kilos, peut étre employé avec des appareils 
de 35, 16 ou 8mm. Le son qui en résulte peut se 
transférer sur du film denté, pour permettre la 
revision, ou bien il peut étre synchronisé avec des 
projecteurs pour le cinéma a double systéme. 


Inspection rapide des copies 4 sonorisa- 
tion magnétique 
Ben KLEINERMAN [600] 


On enregistre une onde sinuée a basse fréquence 
(30 cycles) en méme temps que l’audio quand 
on fait la copie. Ce son peut alors étre entendu 
pendant l’inspection a grande vitesse (120 métres 
par minute) pour découvrir d’autres défauts 
physiques. Des relais activés par thyratron font 
arréter la machine en cas d’interruption, épissure 
ou diminution dans le volume du signal qui 
indiqueraient une altération dans la piste du son. 
L’observateur peut alors recommencer & une 
vitesse de 24 images par seconde et écouter pour 
découvrir des effasures ou  enregistrements 
doubles. 


Rapport sur le progrés des copies posi- 
tives 8mm en couleurs avec sonorisation 
magnétique 

Rosert A. Co_BurNn [603] 


Il y a presque 25 ans qu’on a fait des copies par 
réduction sur films silencieux 8mm en couleurs. 
L’amélioration constante dans les méthodes et 
les matériaux en ont permis beaucoup d’usages 
commerciaux. Quoique déja en 1947 on avait 
présenté pour la premiére fois & notre Societé 
un papier sur la sonorisation magnétique 8mm, 
pas beaucoup de progrés a été visible jusqu’ ala 
fin de 1959. Le Laboratoire Geo. W. Colburn 
a adapté les appareils existants et en a projeté 
et cons.ruit des nouveaux pour faire face a 
la demande de bonnes copies 8mm en couleurs, 
en grande quantité et & un prix beaucoup plus 
bas que celui des copies 16mm. On y est arrivé 
malgré le nombre d’opérations additionnelles 
nécessaires. 


Comment on fait des copies 8mm chez 
Technicolor 

W. E. Pout [606] 

Ce papier décrit les méthodes employées chez 

Technicolor pour préparer des copies 8mm avec 

sonorisation magnétique & base de Film Négatif 

Eastman Color 35mm ou de l’Ektachrome 16mm. 


Progrés dans les bandes magnétiques sur 
film sonore de 8mm 

Epwarp ScHMIDT [607] 
L’idée d’appliquer une couche de matériel 
magnétique sur le bord d’un film cinéma a été 
patentée en Amérique en 1919, Cependant, ce 
n’est que derniérement qu’on a pu la commer- 
cialiser en film de 8mm. En effet, on n’a réussi @ 
fabriquer des bons projecteurs sonores 8mm 
qv’aprés introduction de matériel magnétique 
a longue duration et des éléments électroniques 
petits et bon marché. La maison Soundcraft 
a fabriqué deux machines pour couvrir le film 
avec une couche de bandes magnétiques, le 
premier appareil pour traiter le film vierge de 
16mm et le second pour appliquer la couche 
au film de 8mm déja traité. 


Bandes magnétiques de précision sur 
film 8mm 

F. J. Kors, Jr., R. C. Lovicx, 

J. R. Peer et E. M. WEIGEL [611] 
L’enregistrement de son magnétique sur film de 
8mm exige beaucoup d’exactitude par rapport 
aux dimensions de la bande et au fonctionnement 
magnétique—audio, parce que le _ systéme 
demande une bande ¢troite et un film & sensibilité 
basse. Dans cet article on examine ce qu’il 
faut pour faire un bon dessin d’une machine a 
mettre les bandes. On appelle surtout I’attention 
au placement du film positif et de la bande au 
point ou elle est mise, a la vitesse constante du 
film et aux tensions minima de celui-ci. On y 
décrit un dispositif pour appliquer la couche et 
une dispersion magnétique de haute viscosité 
qui, combinés, déterminent la largeur, I’- 
paisseur et le contour de la bande. Ce systéme 
a été employé par Eastman Kodak Company 
depuis mai 1960 pour enduire le Sonotrack sur 
film 8mm; les data sur la qualité résultant de 
cette opération indiquent un bon contréle sur la 
production. On présente des techniques d’ atelier 
pour servir de guide aux laboratoires de traite- 
ment voulant suivre des systémes similaires pour 
mettre la bande. 


Sonorisation photographique sur film 
8mm 

Joun A. MAURER [618] 
La sonorisation photographique pour le cinéma 
de 8mm présente un avantage de prix comparée 
avec le systtme magnétique dans toutes les 
applications qui demandent un grand nombre de 
copies. Au contraire de ce qu’on croit générale- 
ment, sonorisation photographique peut 
produire des résultats aussi bons au moins que la 
méthode magnétique. On y décrit un systéme 
de démonstration qui emploie un Projecteur 
Magnétique Sonore Kodak de 8mm, modifi¢ 
pour reproduire la sonorisation photographique, 
et on en donne les data sur le fonctionnement. 


Une tireuse d’épreuves 4 réduction de 
16mm a 8mm de type continu et a 
grande vitesse 

KennetH B. Curtis et D. 
HEDDEN [624] 

Les épreuves de tirage de 8mm de qualité 

optimum s’obtiennent généralement par réduc- 

tion directe A partir de négatifs de 16mm. La 
plupart des tireuses pour réduction & 8mm sont 
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du type par degrés fonctionnant a des vitesses 
relativement lentes. Le présent mémoire décrit 
une tireuse optique continue d’épreuves de 8mm, 
qui fonctionne a une vitesse de 250 pieds par 
minute (76 m/min.) Les avantages de qualité 
du tirage A réduction sont combinés avec les 
avantages de production du tirage continu. 
L’appareil utilise des pignons dentés sur un axe 
entraineur du type courant, ainsi qu’un systéme 
optique en forme d’U. 


Techniques de conversion aux normes de 
télévision CBS 
K. Benson [628] 


L’avénement de la bande-image a fourni un 
moyen pour I’échange intercontinental rapide 
de programmes de télévision ou le délai de 
transmission n’a pas besoin d’éire supérieur a 
la durée du trajet d’un avion a réaction de type 
moderne. Toutefois, la différence entre les para- 
métres d’exploration d’image utilisés par les 
divers pays empéche souvent la diffusion du 
signal-image sous sa forme initiale et nécessite 
une conversion aux rormes de _ transmission 
appropriées. L’auteur explique les problémes 
relatifs & la construction des convertisseuses 
employées A cette fin, et décrit les appareillages 
utilisés par la CBS. 


Des sources lumineuses de haute intensité 
a microsecondes fractionnaires 


NoLan [632] 


On a perfectionné des sources de lumiére a haute 
intensité en vue d’applications dans le réglage 
optique du tir, les communications et la naviga- 
tion. Ces sources produisent uneétincelle élec- 
trique de surface restreinte qui a un éclat maxi- 
mum d’environ 50 millions de bougies par cm? 
et une durée de 0,5 y sec ou moins. 

Ces étincelles peuvent étre produites a des 
fréquences résonnantes ou étre déclenchées avec 
précision au moyen d’électrodes de déclenche- 
ment. Il est possible d’obtenir, dans certaines 
conditions, des fréquences normales de fonc- 
tionnement allant jusqu’a plusieurs kilocycles. 
Les mesures spectrographiques indiquent une 
température effective de corps noir de l’ordre de 
30.000 K. Parmi les travaux de recherches 
effectués ont figuré des essais avec des atmos- 
phéres d’étincelles de compositions et pressions 
diverses, 


Une nouvelle technique pour mesurer la 
vitesse des objects en parcours rapide 


Donato A. et W. W. Atkins | 634] 


Une nouvelle technique pour la mesure des 
vitesses des particules, projectiles, modéles ou 
autres masses sur trajectoire contrdlée a été mise 
au point en vue de son emploi au laboratoire 
dans l'étude des phénoménes balistiques. Un des 
principaux avantages de ce systéme réside dans 
le fait que le vitesse d’objets isolés dans toute 
l’étendue d’un ample spectre de vitesse peut étre 
mesurée pour toute position donnée de lancement 
de l’accélérateur. 

Le systéme utilise une caméra a stries Fastax de 
type normal comme porte-film. Des champs 
lumineux collimatés sont disposés le long de la 
trajectoire que le projectile ou la particule doit 
suivre. Une fente verticale et étroite, prés de la 
trajectoire et perpendiculaire a celle-ci, fait 
fonction d’obturateur a submicrosecondes quand 
le produit de la multiplication de la désamplifica- 
tion de l'image par la vitesse de déplacement du 
film égale ou approche la vitesse de l'objet. Une 
série de miroirs fait tourner l'image de fente de 
90°, ce qui permet au champ lumineux de 
produire une exposition en forme de ruban sur 
toute la longueur du film. Un projectile, & son 
entrée dans le champ lumineux, crée une ombre 
instantanée A la fente et est enregistré sous cette 
forme sur le film. Ceci se répéte A deux ou plu- 
sieurs emplacements judicieusement espacés le 
long de la trajectoire. Vu que les images de 
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projectile et les jalons 4 base de temps sont pro- 
duits simultanément, il suffit simplement de 
mesurer le déplacement de l’image et de déter- 
miner la vitesse de déplacement du film pour 
pouvoir calculer le vitesse de l’objet. 


Cinématographie ultra-rapide pour 
rayons X 

J. S. [637] 
On s’est préoccupé ici des techniques de dissection 
d’images. Une petite caméra de dissection d’image 
avec optique utilisant petites fibres de verre a 
été construite. Elle est capable de prendre dix 
images consécutives A une vitesse allant jusqu’a 
100.000 images/seconde, A lumiére visible. On 
espére pouvoir l’employer avec autant de succés 
pour la prise de vues d’images de rayons X a 
des vitesses égales. 


El reto que impone la pelicula sonora de 
8mm 


Joun Fiory [581] 


De igual modo que el uso de las tapas de papelhan 
ampliado el campo editorial, la pelicula sonora 
de 8mm “nuevo acontecimiento en la evolucién 
del sistema de comunicaciones,” sin duda 
extenderd los linderos de la industria cinemato- 
grdfica. Todavia hay que vencer ciertos obstécu- 
los serios de cardcter técnico y econdémico antes 
de poder realizar por completo el potencial de 
que es capaz la pelicula de 8mm como medio de 
recreo en el hogar y en los servicios de la comuni- 
dad, religiédn, medicina, ciencia, industria, 
gobierno y educacidén. 


Acontecimientos anteriores en sonido 
para 8mm 


D. Heppen y Kennetu B. Curtis 

[585] 
Si bien es cierto que uiltimamente ha despertado 
gran interés y se nota mucha actividad en el 
campo de peliculas sonoras de 8mm después 
de haber lanzado al mercado varios proyectores 
sonoros de 8mm, no hay que olvidar que en el 
pasado, aquellos interesados en este material ya 
habfan conducido infinidad de investigaciones y 
pruebas. Este escrito presenta un resumen his- 
térico de las labores que ejecuté el Sr. Lloyd 
Thomson. Se presta particular atencién al equipo 
de proveccién sonora que lanzé al mercado, 
y también a ciertos procedimientos relativos a la 
pelicula que utiliz6 para hacer las copias o 
duplicados que ofrecfa al puiblico. 


Problemas en el disefio de un proyector 
para pelicula de 8mm con banda 
sonora magnética (Reimpresién) 
Lioyp THomPson [588] 


Proyector manuable con pantalla pos- 
terior para pelicula de 8mm con banda 
sonora magnética 


R. G. HENNESSEY [590] 


La pelicula de 8mm con banda magnética no 
solo posee propiedades que contribuyen a su 
excepcional vida util, sino que también propor- 
ciona economia inicial en la adaptacién. Describe 
las ventajas de este equipo en relacién a los 
aparatos que se ofrecian con anterioridad. 
Contiene los resultados de los rodajes de prueba 
que se llevaron a cabo para verificar la vida 
itil del material, ademds de los resultados de 
otras pruebas. Detalla las aplicaciones a que 
puede adaptarse el equipo de 8mm. 


Un profesor examina la pelicula sonora 
de 8mm 


Louts ForspALe [593] 


El advenimiento de la pelicula sonora de 8mm 


Volume 70 


sugiere un adelanto importantisimo de este 
medio en el campo educativo, que incluye el uso 
mas acelerado que da lugar la descentralizacién 
de las bibliotecas de pelicula, aumento en el uso 
de las mismas por grupos pequefios, individuos 
que prefieren instruirse por si solos, nuevos usos 
para la investigacién y aprovechamiento de las 
posibilidades de produccién locales. Sin embargo, 
infinidad de estos adelantos dependen decisiva- 
mente de la disponibilidad de equipos, proyec- 
tores y visores de un disefio mds simple, livianos 
y econdémicos, y también de las mejoras que 
puedan introducirse en las cAmaras sonoras de 
8mm. 


La pelicula de 8mm en relacién a la 
biblioteca de peliculas para el salon 
escolar: Potenciales y requisitos 

Steve KNUDSEN [595] 


Nuestra norma actual en el uso de pelicula 
educativa implica el alquiler de la misma, 
disponibilidad de salones de proyecciédn especiales 
y de proyectores ambulantes. {Seria posible 
convertir la pelicula de 8mm a un agente que 
cambie esto a una norma por medio de la cual 
pueda uno contar con cierta biblioteca de 
peliculas adecuada, y también con facilidades 
de proyeccién que sean parte integrante del 
salén escolar? ¢Qué es lo que se debe hacer 
antes de poder poner en vigor dicho cambio? 


Grabador integrado para sonido en 
peliculas cinematograficas 
V. STANCIL [597] 


Las nuevas técnicas de produccién de pelicula 
cinematogrdéfica requieren ahora cdmaras y 
equipos sonoros manuables. Se describe un 
grabador de cinta integrado que funciona 
por medio de baterias y transistores; proporciona 
sincronizacién tanto con cdmaras propulsadas 
por cuerda como por motor. Este grabador, que 
pesa 13 libras (6 Kg) puede usarse en unidén 
de cdmaras de 35mm, 16mm u 8mm, y el sonido 
que capta puede transferirse a pelicula perforada, 
va sea para propésito de editar o bien para 
hacer otras cépias o duplicados; puede sincroniz- 
arse con los proyectores, para conseguir el sistema 
de doble visién. 


Inspeccién super-rapida de duplicados 
con banda magnética 
BEN ,KLEINERMAN [600] 


Al hacer la cépia o reproduccién de la pelicula 
se hace registrar una onda senoidal de baja 
frecuencia (30 ciclos) simulténeamente con la 
audiofrecuencia. Esta sefial puede entonces 
distinguirse durante la inspeccién ultrarrdpida 
(400 pies/minutos) de otros defectos fisicos. 
Los relevos accionados por el sistema Thyratron 
detienen la marcha del aparato en caso de que 
algo haya quedado omitido, ode un empate o 
reduccién en el nivel de la sefial de salida, lo que 
significa que ha ocurrido cierta alteracién en la 
banda sonora. El operario puede entonces 
comenzar de nuevo a 24 cuadros por segundo 
para verificar si ha ocurrido una borradura 
objetable o regrabacién. 


Duplicados positivos de 8mm en color 
con banda magnética: Un informe de 
progreso 

Rosert A. [603] 


Casi 25 afios atrds ya se habian hecho duplicados 
reducidos mudos de 8mm en color. Mejoras 
introducidas constantemente tanto en _ los 
métodos como en los materiales han conducido 
a infinidad de aplicaciones para usos comerciales. 
Si bien en el afio 1947 por primera vez se le 
ofrecié6 a la Sociedad un escrito tocante a la 
pelicula magnética sonora de 8mm, no se observé 
casi ningtin adelanto significativo sino hasta en 
los viltimos meses de 1959. Los Laboratorios 
Geo. W. Colburn adaptaron el equipo disponible 
y también idearon y fabricaron nuevos equipos 
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para atender la demanda por duplicados en 
cantidad de pelicula sonora en color de 8mm, 
no sélo de buena calidad sino también a un costo 
bastante mds reducido de lo que resultaban las 
copias en pelicula de 16mm, a pesar de las 
operaciones extra que esto implica. 


La fabricacién de copias de 8mm por 
Technicolor 


W. E. Pont [606] 


Se discuten los métodos que emplea la Cia. 
Technicolor en la preparacién de copias de 
peliculas de 8mm con sonido magnético, de 
Negativos de Color Eastman de 35mm, o bien 
a base del material Ektrachrome de 16mm. 


Progreso en lo relativo a la banda magné- 
tica sonora de 8mm 

Epwarp ScHMIDT [607] 
Si bien la idea de aplicar una banda de material 
magnético en la orilla de la pelicula cinemato- 
grdfica did motivo a patentes americanas en el 
1919, no fué sino hasta uiltimamente que se ha 
descubierto un sistema prdctico que permite prod- 
ucirlas comercialmente en la pelicula de 8mm. El 
éxito logrado por los proyectores sonoros de 8mm 
fué realizado inicamente después que se idearon 
los cabezales magnéticos de alta precisidn y de 
calidad durable, sin olvidar aquellos componentes 
electrénicos compactos y de costo mds reducido. 
La Cia. Soundcraft se ha dedicado a la fabrica- 
cién de dos mdquinas para poner bandas magné- 
ticas a la pelicula—una que aplica la capa al 
material virgen de 16mm; la otra para aplicar la 
capa a la pelicula procesada de 8mm. 


Aplicacién precisa de la banda magné- 
tica de 8mm 

F. J. Kors, Jr., R. C. Lovicx, J. R. Peer 
y E. M. WetceEL (611] 


El grabar sonido magnético en pelicula de 8mm 
requiere observar tolerancias muy precisas, tanto 
en las dimensiones de la banda como en el 
rendimiento audio-magnético, pues dicho sistema 
requiere una banda estrecha y una velocidad 
de rodaje lenta. Se repasan los requisitos esen- 
ciales de una maquina bien disefiada para 
aplicar estas bandas, y se da particular atencién 
a la posicién positiva de la pelicula y ubicacién 
de la banda en el punto donde debe aplicarse, 
propulsién constante en la velocidad de rodaje 
de la pelicula y tensiones minimas de la misma. 
Se describe un cabezal para aplicar la capa, asi 
coma la correspondiente dispersién de alta 
viscosidad magndtica que mance d 
definen la anchura de la banda, su espesor y 
contorno. Este sistema lo tiene en prdctica la Cia. 
Eastman Kodak desde mayo de 1960; los datos 
compilados por el control de calidad relativos a 
las pruebas manifestaron un magnifico control 
de produccién. Se describen las técnicas de esta 
operacién con la mira de que puedan servir de 
guia a aquellos laboratorios de procesat que 
deseen disefiar sistemas parecidos. 


Banda foto-sonora para pelicula de 8mm 
Joun A. MauRER [618] 


Las bandas foto-sonoras para peliculas cine- 
matogrdficas de 8mm ofrecen una _ ventaja 
decisiva en lo relativo a costo, al compararlas 
con bandas magnéticas cuya aplicacién requiere 
la produccién, en cantidad, de duplicados o 
copias. Contrario a la creencia general, las 
bandas foto-sonoras son capaces de producir una 
calidad a lo menos tan buena como la de las 
bandas sonoras magnéticas. Se describe y propor- 
cionan datos de cumplimiento pertenecientes a 
un sistema de demostracién en el que se usé6 un 
Proyector Kodak Magnético Sonoro de 8mm 
modificado para reproducir bandas foto-sonoras. 


Una reductora continua de alta velocidad 
para reducir de 16mm a 8mm 
KennetH B. Curtis y D. 


HEDDEN [624] 


Copias de explotacién en 8mm de calidad éptima 
se obtienen, generalmente, mediante la reduccién 
directa a partir de negativos de 16mm. La mayor 
parte de las reductoras de 16 a 8mm son del 
tipo intermitente y trabajan a velocidades relati- 
vamente bajas. El presente articulo describe 
una reductora dptica, continua, para 8mm que 
funciona a una velocidad de 250 piés/minuto. 
En ella se combinan las ventajas de una alta 
calidad de la copia reducida con las de una 
produccién elevada, obtenida por el proceso de 
copia continua. Se utilizan rodillos dentados, 
montados sobre un eje comin, y un sistema é6ptico 
en forma de U. (Tr. de Pablo Tabernero). 


Normas de televisién CBS para técnicas 
de conversién 


K. BLarr BENSON [628] 


El advenimiento de cinta video ha proveido un 
medio para el cambio intercontinental ra4pido de 
programas de televisidn en lo cual la demora de 
transmisién no necesita exceder el tiempo de viaje 
de un aeronaveje: moderno. No obstante, la di- 
ferencia entre parametros escandidores de 
imagenes empleados por las naciones varias 
frecuentemente impide la emisién de la sejfial 
video en su forma original y necesita una con- 
versién a las normas apropriadas de transmisién. 
Se discute unos problemas relativos al disefio de 
convertidores para este objeto y se describe los 
equipos usados por CBS. 


Unas fuentes luminosas de alta intensidad 
a microsegundos fraccionarios 
Puitw NoLan (632) 


Se han perfeccionado unas fuentes luminosas 
de alta intensidad para unas aplicaciones mili- 
tares en el arreglo 6ptico de tiro, comunica- 
ciones y navagacién. Estas fuentes producen 
una chispa eléctrica de superficie restringida 
que tiene una cresta mdxima de 50 millones 
de bujias approximadamente por cm? y una 
duracién de 0.5 microsegundos o menos. 

Estas chispas pueden ser producidas a unas 
frecuencias resonantes o ser disparadas con 
precisién por medio de electrodés disparadores. 
Es posible de obtener, bajo ciertas circunstancias, 
unas frecuencias normales de funcionamiento 
alcanzando hasta muchos kilociclos. Las medidas 
espectrégraficas indican una temperatura efec- 
tiva de cuerpo negro del orden de 30.000 K. 
En los trabajos de estudios efectuados se han 
incluido unos ensayos de varias composiciones y 
presiones. 


Una tecnica para medir la velocidad de 
unos objectos en vuelo rapido 


Donatp A. Hatt y W. W. Atkins [634] 


Una técnica nueva para la medida de particulas, 
proyectiles, modelos o otra masas en trayectoria 
reprimida ha sido desarrollada para uso de 
laboratorio en el estudio de unos fenomenos 
balisticas. Ina de las ventajas principales de 
este sistema reside en la realidad que la velocidad 
de objetos aislados por todo un espectro ancho 
de velocidad puede ser medido para cualquiera 
posicién de lanzado del acelerador. 

La sistema usa un c4mara 4 huellas Fastax 
de tipo normal como transporte-pelfcula. Unos 
campos luminosos colimados son colocados 4 lo 
largo de la trayectoria que el proyectil o la 
particula debe seguir. Una raja vertical y estrecha, 
pegada 4 la trayectoria y perpendicular 4 ella, 
hace funcién de obturador 4 submicrosegundas 
cuando el producto de la multiplicacién de la 
desamplificacién de la imagen por la velocidad 
del desplazamiento de la pelicula iguala o aprox- 
ima la velocidad del objeto. Una serie de espejos 
hace girar la imagen de la raja de 90°, que per- 


mite al campo luminoso de producir una ex- 
posicién en forma de centa sobre toda de la 
largura de la pelicula. Este se repete 4 dos o 
diversos emplazamientos juiciosamente espa- 
ciados 4 lo largo de la trayectoria. Visto que las 
imagenes de proyectiles y los jdlanes de base de 
tiempo son producidos simultanéo. Es suficiente 
simplemente de medir el desplazamiento de la 
imagen y de determinar la velocidad de de- 
splazamiento de la pelicula para poder calcular 
la velocidad de! objeto. 


Radiocinematografia ultrarrapida 

J. S. [637] 
Para esto se han tenido en cuenta varias técnicas 
de diseccién de imagenes, construyéndos al 
efecto una pequefia cAmara para la diseccién de 
6ptica fibrosa, la que puede sacar en secuencia 
diez fotografias a promedios de hasta 105/ 
segundo empleando luz visible. Se espera sea 
igualmente adecuada para registrar secuencias de 
radiografias a promedios similares. 


Die Zukunft des 8mm Tonfilms 

Joun FLory {581] 
Genau wie die Taschenbiicher das Feld der 
Veréffentlichungen sehr erweitert, haben, wird 
wohl der 8mm Tonfilm, “ein weiterer Meilen- 
stein in der Revolution der menschlichen Ver- 
standigung,”’ das Gebiet der Kino-Indusirie 
erweitern. Einige wesentliche technische und 
wirtschaftliche Hindernisse miissen jedoch noch 
iiberwunden werden, bevor man sich der Ver- 
wendungsmdglichkeiten voll be wusst wird, die 
der 8mm Tonfilm fiir Wissenschaft, Schulwesen, 
Wirtschaft, Industrie und allgemeinen Gebrauch 
bietet. 


Friihes Entwicklungsstadium des 8mm 
Tonfilms 
D. Heppen und Kennetu B. 
Curtis [585] 
Obgleich man neuerdings infolge der Einfiihrung 
mehrer 8mm _ Tonfilmprojektoren dem 8mm 
Tonfilm bedeutend regeres Interesse entgegen- 
bringt, sind auch in der Vergangenheit viele 
Forschungen und Weiterentwicklungen durchge- 
fiihrt worden von Leuten, die an 8mm Filmen 
interessiert waren. Dieser Bericht gibt eine 
historische Zusammenfassung tiber die Arbeit 
von Lloyd Thomson und seinen friihen Entwick- 
lungen. Besondere Aufmerksamkeit ist der Tonfil- 
mausriistung gewidmet, die er eingefiihrt hat, 
sowie seinen Regeln der Filmtechnik und 
Arbeitsmethoden, die er angewandt hat, um 
Massenkopien zu bekommen. 


Probleme bei der Bauart eines 8mm 
Magnettonfilm-Projektors (Ein Nach- 
druck) 


Lioyp THOMPSON [588] 


Filmprojektor mit eingebauter, trans- 
parenter Lichtbildwand fiir 8mm film 
mit magnetischem Tonstreifen 

R. G. HENNESSEY [590] 

Der 8mm Magnettonfilm ist sowohl dauerhaft als 

auch preiswert. Auch die Filmausriistung ist bes- 

ser im Vergleich zu friiher benutzten Apparaten 

Es werden Resultate von Tests angegeben, die zur 

Priifung der Dauerhaftigkeit des Films durchge- 

fiihrt ,wurden. Verschiedene Anwendungs- 

méglichkeiten der 8mm Tonfilmausriistung 
werden in Einzelheiten beschrieben. 


Ein Paidagoge betrachtet 8mm Tonfilm 
Louts ForsDALE [593] 
Die Entwicklung des 8mm Tonfilms bringt 


bedeutende Neuerungen fiir das Erziehungs- 
und Schulwesen mit sich. Zahlreichere Filmo 
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theken und eme gréssere Anzahl von Filmen 
werden den Gebrauch steigern und werden 
auch kleineren Gruppen und Einzelpersonen die 
Filme zuganglich machen. Auch in Wissenschaft 
und Wirtschaft erweitert der 8mm Tonfilm die 
Forschungsméglichkeiten. Viele dieser Fort- 
schritte hangen jedoch noch davon ab, dass man 
geniigend einfachere, leichtere und preiswertere 
Projektoren und 8mm _ Tonfilm-Kameras zur 
Verfiigung hat. 


8mm Tonfilme und die Schulfilmothek: 
Bedarf und Mdglichkeiten 

Steve KNuDSEN [595] 
Zur Zeit werden in den Schulen Filme und pro- 
jektoren meistens ausgelichen und man benutzt 
extra Projektionsraume. Kann der 8mm Tonfilm 
dazu fiihren, dass eine ausreichende Filmothek 
und die dazugehérigen Projektionsméglichkeiten 
zum festen Bestandteil einer Klasse werden? 
Was wiirde solch eine Neuerung mit sich bringen 
und was miisste noch dafiir getan werden? 


Ein unabhingiges Tonfilm-Aufnahme- 
gerat 
V. STANCIL [597] 
Die neue Filmtechnik erfordert solide, kleine 
Kameras und gute Tonausriistung. Es wird cin 
unabhangiges Tonbandgerat mit Batterien und 
Transistoren beschrieben, welches Synchronisa- 
tion von Kameras mit Motor—oder Federantrieb 
erméglicht. Das etwa 6 kg schwere Tonband- 
gerat kann mit 35 mm, 16 mm oder 8mm Kame- 
ras benutzt werden, und der entstandene Ton 
kann auf die perforierte Filmrolle tibertragen 
werden, um den Gesamtschnitt einer fertigen 
Kopie zu erhalten. Dieses System  schliesst 
auch Nachsynchronisierung fir Doppelfilm ein. 


Geschwindigkeitsiiberwachung von 
Magnettonfilmen 


Ben KLEINERMAN [600] 
Eine Sinusschwingung mit einer Tiefenfrequenz 
von 30 Hz wird bei der Aufnmahme der Ton- 
frequenz mit aufgenommen. Diese Sinussch- 
wingungen kann man dazu benutzen, um das 
Band bei hoher Geschwindigkeit (122 m/Min.) 
auf physikalische Defekte zu untersuchen. 
Thyratron-betatigte Relais halten die Maschine 
an, sobald sich irgendwelche Defekte wie 
Spleisstellen, Tonausfalle usw. einstellen. Man 
kann dann das Band noch einmal mit der 
Normalgeschwindigkeit von 24 Bildern/Sek. 
ablaufen lassen, um nicht einwandfreie Stellen 
zu verbessern. 


8mm Farb-Positivfilm mit Magnetton- 
band: Ein Bericht des Fortschritts 


Rosert A. [603] 


8mm _ farbige Stumm-Schmalfilme wurden 
schon vor fast 25 Jahren hergestellt. Dadurch, 
dass Filmtechnik und Material laufend ver- 
bessert wurden, hat der Film in der Wirtschaft 
vielfaltige Verwendung gefunden. Obgleich schon 
1947 ein Bericht tiber 8mm Magnettonband 
herausgegeben worden war, konnte man bis 
1959 keinen grossen Fortschritt erzielen. Das 
Geo. W. Colburn Laboratorium itibernahm 
vorhandenes Material und entwarf und baute 
neues Filmmaterial, um hochwertige 8mm Ton- 
Farbfilme zu bedeutend geringerem Kosten- 
aufwand als die 16mm _ Filme _herzustellen, 
obgleich das Verfahren natiirlich komplizierter 
war. 


Die Bearbeitung der 8mm Filme bei 


Technicolor 


W. E. Pout [606] 
Hier werden die Methoden besprochen, mit 
denen Technicolor die 8mm Magnettonfilme 
bearbeitet, die von 35mm Eastman Farb- 
Negativen oder 16mm Ektachrome hergestellt 
sind, 
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Fortschritte bei der Magnetschicht- 
begiessung des 8mm Tonfilms 

Epwarp ScHMIDT [607) 
Obgleich die Idee, den Rand eines Spielfilms 
mit einer Magnetschicht zu versehen, schon 1919 
in Amerika patentiert wurde, konnte man es bis 
vor kurzem fiir den 8mm Tonfilm nicht kommer- 
ziell durchfiihren. 8mm _ Tonfilmprojektoren 
wurden erst mit der Erfindung von sehr prazisen, 
dauerhaften Magnetképfen und nicht zu teuren, 
soliden elektronischen Bestandteilen médglich. 
Von der Firma Soundcraft sind zwei Maschinen 
zur Magnetschichtbegiessung von Filmen herges- 
tellt worden, die eine fiir unbelichtete 16mm 
Filme und die zweite fiir entwickelte 8mm Filme. 


Prizise Magnetschichtbegiessung des 
8mm Films 

F. J. Kors, Jr., R. C. Lovicx, J. R. Peer 
und E. M. WEIGEL [611] 


Die Magnettonaufnahme auf 8mm Filme muss 
mit besonderer Sorgfalt durchgefiihrt werden, da 
das System einen schmalen Streifen und geringe 
Filmgeschwindigkeit erfordert. Die Hauptfak- 
toren, die bei einer guten Magnetbegiessungs- 
maschine zu beachten sind, sind genaue Platzier- 
ung des Films, prazise Begiessung, méglichst 
konstanter Bandzug und ein Minimum an 
Spannung. Ein Beschichtungskopf und ein 
entsprechend hoher Visikositatsgrad der Magnet- 
Zerstreuung werden beschrieben, die gemeinsam 
die Breite, den Umfang und die Schichtlinien 
des Streifens bestimmen. Dieses System ist seit 
Mai 1960 von der Eastman Kodak Co. fiir 8mm 
“Sonotrack”’ Tonfilmbegiessung benutzt worden. 
Laufende Qualitatskontfollen zeigen gute Produk- 
tionsergebnisse. Fir Laboratorien, die Ahnliche 
Begiessungssysteme entwickeln méchten, sind 
Arbeitsanleitungen gegeben. 


Licht-Tonaufnahme fiir den 8mm Film 
Joun A. MAuRER [618] 


In Bezug auf Kosten bietet das Tonband mit 
Lichttonaufzeichnung fiir 8mm Spielfilme merk- 
liche Vorziige im Vergleich zu Magnettonspuren 
mit allen Anwendungsméglichkeiten, von denen 
man eine grosse Anzahl von Ansichtskopien 
braucht. 

Im Gegensaiz zur allgemeinen Auffasung, 
kénnen Tonbander mit Lichtonaufzeichnung 
qualitatsmassig mindestens ebenso gute Ergeb- 
nisse erzielen wie Magnettonspurstreifen. Ein 
Vorfiihrungssystem mit einem Kodak 8 mm 
Magnetophon-Film Projektor, der fir die 
Wiedergabe photografischer Filmbahnen eing- 
erichtet wurde, ist beschrieben, einschliesslich 
Leistungsangaben. 


Eine kontinuierliche Verkleinerungsko- 
piermaschine hoher Geschwindigkeit 
fiir 16 mm zu 8mm 


Kennetu B. Curtis und D. 
HEDDEN [624] 


Im allgemeinen erhalt man 8mm Vertriebs- 
kopien bester Qualitaét mittels der direkten 
Verkleinerung von 16mm _ Negativen. Die 
Mehrzahl der 8mm _ Verkleinerungskopierma- 
schinen sind vom intermittenten Typ und 
arbeiten mit einer verhdltnismdssig geringen 
Geschwindigkeit. Der vorliegende Bericht be- 
schreibt eine kontinuierliche optische Kopier- 
maschine fiir 8mm., welche mit 250 Fuss per 
Minute lauft. Es verbinden sich hier die qualitati- 
ven Vorteile der Verkleinerungskopie mit den 
Vorteilen fiir die Produktion, die das kontinuier- 
liche Verfahren mit sich bringt. Es werden 
Zahntrommeln mit gemeinsamen Antriebs- 
schaft und ein optisches System mit U-férmigen 
Lichtweg benutzt. (Ub. von Pablo Tabernero). 


CBS-Fernseh-Normwandlung-Verfahren 
K. Benson [628] 


Mit der Erfindung des magnetischen Fernseh- 
Aufzeichnungsgerates ist die Méglichkeit fir 


unmittelbaren Austausch von interkontinentalen 
Fernseh-Programmen geschaffen worden, wobei 
die Ubertragungs-Verzégerung nicht mehr 
betragen darf als die Reisezeit eines modernen 
Diisen-Flugzeuges. Jedoch, der Unterschied 
zwischen Bildabtastung-frequenzen ver- 
schiedenen Landern lasst es nicht zu das Fern- 
sehsignal in der Original Form zu senden und es 
muss daher in die nétwendigen Normen um- 
gewandelt werden. Die Probleme im Zusam- 
menhang mit dem Entwurf de Normwandler 
und die Gerate im Gebrauch bei CBS werden 
ausfiihrlich behandelt und beschrieben. (U6. 
von W. G. Connolly). 


Hochintensitats-Lichtquellen fiir 
Mikrosekunden-Bruchteile 


Puitie NOLAN [632] 


Zur militarischen Verwendung beim optischen 
Entfernungsmessen, zur Nachrichteniibermitt- 
ung und fiir die Schiffahrt wurden hochintensive 
Lichtquellen entwicklet. Sie liefern einen 
elektrischen Funken in kleinem Raum, der eine 
Spitzenhelligkeit von ca. 50 Millionen Kerzen- 
starken/cm? und eine Dauer von 0,5 Mikro- 
sekunden oder darunter hat. Diese Funken 
kénnen entweder bei Resonanzfrequenzen be- 
trieben oder, mit Hilfe von Ausléseelektroden, 
genau ausgelést werden. Unter gewissen Um- 
standen sind normale Frequenzen bis zu 
mehreren Kilohertz méglich. Spektrographische 
Messungen zeigen eine wirksame Schwarz- 
kérpertemperatur von ca. 30.000 Kelvin. Zu 
den Entwicklungsarbeiten gehérten auch Ex- 
perimente mit Funkenatmospharen verschiedener 
Gase und Driicke. 


Eine neue Methode der Geschwindig- 
keitsmessung von Hochgeschwindig- 
keitsobjekten. 


Donatp A. Hatt und W. W. Arkins [634] 


Zum laboratoriumsméssigen Gebrauch bei der 
Untersuchung ballistischer Erscheinungen wurde 
eine neue Methode der Geschwindigkeits- 
messung von Partikeln, Projektilen, Modellen 
und anderen Massen mit geregelter Flugbahn 
geschaffen. Ein Hauptvorteil dieses Systems ist 
der, dass die Geschwindigkeit einzelner Objekte 
bei jedem einzelnen Abfeuern des Beschleu- 
nigers durch ein breites Geschwindigkeitsspek- 
trum gemessen werden kann. 

Das System beniitzt eine normale Fastax 
Schlierenkamera als Filmtransport. Entlang der 
vom Projektil oder Partikel zu durchlaufenden 
Surecke werden kollimierte Lichtfelder angeord- 
net. Ein enger vertikaler Schlitz, nahe der 
Flugbahn und senkrecht zu ihr, bildet einen 
Verschluss fiir weniger als eine Mikrosekunde, 
wenn Bildverkleinerung mal Filmfortbewegung 
gleich oder nahe der Geschwindigkeit des 
Objekts sind. Eine Reihe von Spiegeln, die das 
Schlitzbild um- 90° verdreht, gestattet es dem 
Lichtfeld, entlang der ganzen Filmlange eine 
bandférmige Belichtung zu produzieren. Ein in 
das Lichtfeld eindringendes Projektil wirft 
sofort einen Schatten auf den Schlitz und wird als 
solcher am Film aufgenommen. Dies wiederholt 
sich bei zwei oder mehreren sorgfaltig angeordne- 
ten Stationen entlang der Flugbahn. Da die 
Bilder des Projektils und die Merkpunkte fiir 
die Zeitgundlage gleichzeitig produziert werden, 
ist es nur nétig, die Bildverlagerung zu messen 
und die Geschwindigkeit der Filmbewegung zu 
bestimmen um die Objektgeschwindigkeit er- 
rechnen zu kénnen. 


Kurz-Zeit Réntgenstrahl- 
Kinematographie 

J. S. [637] 
Bildzerleger-Methoden sind in Betracht gezogen 
worden. Eine kleine Bildzerlegerkamera mit 
Faseroptik ist hergestellt worden. Eine Reihen- 
folge von 10 Bildern mit einer Bilderzahlge- 
schwindigkeit bis zu 105/Sekunde bei sichtbarem 
Licht kann damit erzielt werden. Erwartungs- 
gemass kénnie es auch fiir die Aufnahme von 
Reihenfolgen von Ré6ntgenstrahlbildern mit 
ahnlichen Geschwindigkeiten Verwendung 
finden. 
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sustaining 
members 


of the Society 


of Motion Picture 


The objectives of the Society are: 


- Advance in the theory and practice of engineering in motion pictures, television 
and the allied arts and sciences; 


- Standardization of equipment and practices employed therein; 

- Maintenance of high professional standing among its members; 

- Guidance of students and the attainment of high standards of education; 
- Dissemination of scientific knowledge by publication. 
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Acme Film Laboratories, Inc. 
Alexander Film Co. 
Alex Laboratorios Cinematograficos S.A. 
Altec Service Company 
Altec Lansing Corporation 
American Broadcasting-Paramount 
Theatres, Inc. 
ABC-TV Network 
ABC Films, Inc. 
Ampex Video Products Company 
Animation Equipment Corp. 
Ansco 
Arriflex Corp. of America 
C. S. Ashcraft Mfg. Company, Inc. 
The Association of Cinema 
Laboratories, Inc. 
Association of °rofessional Cinema 
Equipment Dealers of New York 
Camera Equipment Company, Inc. 
The Camera Mart, Inc. 
Florman & Babb, Inc. 
$.0.S Photo-Cine-Optics, Inc. 
Atlas Film Corporation - 
Audio Productions, Inc. 
Bach Auricon, Inc. 
Bausch & Lomb incorporated 
Beckman & Whitley, Inc. 
Bell & Howell Company 
Bonded Film Storage 
(Division of Novo Industrial Corp.) 
Brooks Cameras & Supply 
Byron Motion Pictures, inc. 
S. W. Caldwell Ltd. 
Calvin Productions, Inc. 
Capital Film Laboratories, Inc. 
Oscar F. Carlson Company 
Cellomatic Company of Canada 
Division of Peelcraft Ltd. 
Century Lighting, Inc. 
Century Projector Corporation 
Cineffects, inc. 
Cinesound, Ltd., Canada 
Geo. W. Colburn Laboratory, Inc. 
Color Reproduction Company 
Color Service Company, Inc. 
Columbia Broadcasting System, Inc. 
CBS Television Network; 
CBS Television Stations; CBS News; 
CBS Films; Terrytoons 
Commonwealth-Filmcraft Laboratories 
Pty. Ltd. 
Comprehensive Service Corporation 
Consolidated Film Industries 
DeFrenes Company 
DeLuxe Laboratories, Inc. 
Desilu Productions, Inc. 
Du Art Film Laboratories, inc. 
Tri Art Color Corporation 
E. |. du Pont de Nemours & Co., Inc. 
Eastern Effects, inc. 
Eastman Kodak Company 


Edgerton, Germeshausen & Grier, inc. 
Edisco, Inc. 

Elgeet Optical Company, inc. 

Max Factor & Co. 

Fairchild Camera & Inst. Corp. 

Industrial Products Division 
Famous Players Canadian 

Corporation, Ltd. 

Fieid Emission Corporation 
Filmline Corporation 

Dr.-Ing. Frank Friingel GmbH 

GPL Division of General Precision, Inc. 
General Electric Company 
Genaral Film Laboratories 

W. J. German, Inc. 

The Gevaert Company of America, Inc. 
Guffanti Film Laboratories, Inc. 
Frank Herrnfeld Engineering Corp. 
Hi-Speed Equipment Incorporated 
Hollywood Film Company 
Hollywood Film Enterprises, inc. 
Houston Fearless Company 

Philip A. Hunt Company 

Hunt's Theatres 

Hurletron Incorporated 

JM Developments, Inc. 

The Jam Handy Organization, Inc. 
Jamieson Film Co. 

The Kalart Company inc. 

Victor Animatograph Corporation 
Keitz & Herndon, Incorporated 
KIN-O-LUX, Inc. 

Kollmorgen Optical Corporation 

Labcraft International Corporation 

Laboratoires Cinématographiques 
C.T.M. 


LAB-TV 
Robert Lawrence Productions, Inc. 
Lipsner-Smith Corporation 
Lorraine Arc Carbons, 
Division of Carbons, Inc. 
M.G.M. Laboratories, Inc. 
McCurdy Radio Industries, Ltd. 
Mecca Film Laboratories Corporation 
D. B. Milliken Company 
Minnesota Mining & Manufacturing Co. 
Mitchell Camera Corporation 
Mole-Richardson Co. 
Monaco Laboratories 
Monteleoni, Inc. 
Motion Picture Association of America, 


Inc. 
Allied Artists Pictures Corporation 
Buena Vista Film Distribution Com- 
pany, Inc. 
Columbia Pictures Corporation 
Metro-Goldwyn-Mayer, Inc. 
Paramount Pictures Corporation 
Twentieth Century-Fox Film Corp. 
United Artists Corporation 
Universal Pictures Company, Inc. 
Warner Bros. Pictures, Inc. 


and Television Engineers 


Progress toward the attainment of these objectives is greatly aided by the financial support provided 
e member companies listed below. 


Motion Picture Enterprises, Inc. 
Motion Picture Laboratories, Inc. 
Motion Picture Printing Equipment Co. 
Movielab Film Laboratories, inc. 
Moviola Manufacturing Co. 

National Carbon Company, Division of 
Union Carbide Corporation 

National Screen Service Corporation 

National Theatre Supply Company 

Neumade Products Corporation 

W. A. Paimer Films, Inc. 

Pan-American Films 

Panavision Incorporated 

Parthenon Pictures 

Pathé Laboratories, Inc. 

Pathe-DeLuxe of Canada, Ltd. 

Peerless Laboratories of Canada, Ltd. 

Photo-Animation, Inc. 

Photo-Sonics, Inc. 

Pittsburgh Motion Picture Lab 

Precision Laboratories 
(Division of Precision Cine Equipment 

Corporation) 

Prestoseal Mfg. Corp. 

Producers Service Company, 
Division of Boothe Leasing Corp. 

RCA Victor Company, Ltd. 

Radio Corporation of America 
National Broadcasting Company 
Broadcast and Television Equipment 

Division 

Rank Precision Industries Ltd. 
G. B-Kalee Division 

Rapid Film Technique, Inc. 

Reid H, Ray Film Industries, Inc. 

Reeves Sound Studios, Inc. 

RIVA-Munich 

Charles Ross Inc. 

Russell-Barton Film Company 

L. B. Russell Chemicals, Inc. 

Ryder Sound Services, Inc. 

Shick Safety Razor Company 
Research Laboratories 
(Division Eversharp, Inc.) 

Bruce J. Scrievers, Consulting Engineer 

Scripts By Oeveste Granducci, Inc. 

Smith, Kline & French Laboratories 

Snazelie Productions, Inc. 

Southwest Film Laboratory, Inc. 

The Strong Electric Company 

Sylvania Electric Products, Inc. 

Technicolor Corporation 

TELIC, incorporated 

Titra Film Laboratories, Inc. 

Traid Corporation 

Trans-Canada Films Ltd. 

Van Praag Productions 

Westinghouse Electric Corporation 

Westrex Corporation 

Wilding inc. 

Wollensak Optical Company 


The Society invites applications for Sustaining Membership from other interested companies. Infor- 
mation may be obtained from the Chairman of the Sustaining Membership Committee, Ethan M. 
Stifle, Eastman Kodak Co., Room 626, 342 Madison Ave., New York 17, N.Y. 
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